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BACEGROUND

Dichlorvos is an organophosphorous pesticide used to
control a number of different species of insects affecting
humans, animels, and plancs. There are two technical

formulations of DDVP: 93% technical and 100% technical.

The chesical name is Z.Z-dichlorovtnyl dimethyl phosphate.
It is chemjically related to Naled (1,2~dirrowmo-2,2-dichlorosthyl
dimethyl phosphate, and Trichlorfon (dimethyl 2,2,2,-trichloro-
l-hydroxyechyl phosphonate.
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Trizhlorfen Dove NALED

Trichlorfon and naled can doth degrade to dichlorvos.
Under aikaline conditions, trichlorfon chemically rearranges
ty form dichlorves. 1In presence of metals and reducing
agents, naled will lose bromine and if hydrolyzed, will form
dichlorvos. No evaluation of the likelihood of conversions

under actual use conditions has bSeen conducted.

The U.S. Environmental Protaction Agency conducted a
Special Review of dichlorvos in 1980. The chemical vas

2riginally referred to the Special Pesticide Review Divisioh'”
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Decause scientific studies inaicated that aichlorves was
mutageuic and possibly carcinogenic in laboratory animals.
Additional concerns were raised concerniag possible neuro-

toxicity and teratogenicity in laboractory animals.

The Agency reviewed the availaple toxicology cata on
dichlorvos. Discussion of the issues involved and subsequent
Agency actions are contained in the Decision Document on

Dichlorvos dated September 30, 1982.

The Agency concluded at that time that the available
data revealed nc definitive evidence of teratogenic or
fetotoxic effects, no adverse affsct on fertility or other

reproductive parameters, no orgcnophosphate~type delayed

neurotoxicity. Equivocal data on mutagenicity and oncogenicity

were reviewed. Data were available toc indicate that dichlorvos
was mutagenic in bacteria in rhe absence ot a mamecalian
activaticn system, but no mutagenic affects of dichlorvos

wore decected in mammalian systems. No positive evidence of
oncogenicity was identified, but all of tne oncogenicity daca
reviswed were flawed. The National Cancer Institute is currently

¢onducting oncogenicity studies on dichlorvos.

Sased on the availabie information, the Agency determined
that the existing evidence did not support the issuance of an

KPAR for dichlorvos.
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The Agency required additional mutagenicity data and
is awaiting the results of thae NCI bloassay on carcinogenicity
before determining whether additional oncogencity data shoyld

be required of the registrants.

B. Use Sumrg

DOVP is available in a large number of formulation
intermediaries ranging from 0.25 percent to 90 percent active
ingredient (a.i.). It is formulatad as emulsifiable concentrates,
soluble concentrate liquids, granulars, pressurized liquids
and duscs, impregnated materiais, pellets/tablets, ready to
use liqQuids, wettable powders and dusts. It is also formulated
with numerous other active ingredients. DDVP is aveilable

Under numerous trade names. Some examples are: Dedevap®,

Nuvan®, Atgud®, No-pest®, vapona®, and Vaponite®.

An estimated 6.5 million pounds per year of active

ingredient are used in the United States.

Dichlorv:s is registerd for use as a pesticide in
domestic dwellings, tobacco warehouses, mushroom houses, asircraft,
poultry houses, dairy barns, and other arsas where flies,
mosquitoes, gnats, cockroaches, fleas, ticks, ants, spider

mites, and crickets might de found.




007765

4
Tolerances for residues of dichlorves have been
established on the following raw agricultural commodities (rac)
(40 CFR 180.235): cattls, eggs, goats, horses, milk, poultry,
vadishes, sheep, swine, and nonperishable packaged or bagged
raw agricultural commodities and on nonperishable bulk stored

raw agricultural commodities, regardless of fat content.

In addition, there are tolerances for the use of
dichlorvos on cucumbers, lettuce, mushrooms, and tomatoes,

which are expressed as naled.

As a food additive, 2,2-dichlorovinyl dimethyl
phosphate aay be present as a residue from application as an
insecticide on packaged or bagged nonperishable processed
food in an amsunc not in excess of 0.%50 part per million (ppm)
(21 CPR 193.140).

C. Toxicology Profile

l. Acute Effects
a. Acute oral toxicity (00005467)

An oral LDg) of 30 mg/kg and 56 mg/kg has
veen reported foc DDVP in aale and female Shurman strain
rats.VP.

Toxicity Category: I

Core Classification: Minimum

This study satisfies the requirements for acute oral toxicity. %
e
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b. Acute dermal toxiclty (0028%54,00%467)

Two acute dermal LDgg studies are available for
technical DDVP.

(002854) An estimated dermal LDgg > 2.9 3/kg has
been reported for technical DDVP in male and female New Zealand
White rabbits and (005467)an acute decmal LDsg of 107 mg/kg and

75 mg/kg has been reported in male and Cemale Sherman strain rats.

Toxicity Category: III for rabbits
I for rats

Core Classification: Minimum for both studies

These studies satisfy the requirement for

acute dermal toxicity.
€+ Acute inhalation toxicity (00137239)

An acute inhalation LCgy of > 195 mg/m> has
Jeen reported for rats. PFive rats/sex wvers exposed 4 hours
"head snly®" to the test compound at concencrations of 85,
142, 198, 206, and 213 mg/m3.

An acute inhalation LCgy of > 218 ag/m3 has

been reported for mice.

Toxicity Category I for rats.

Toxicity Category lI for mice.

Core Classification: Minimum.
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d. Primary eye irritation (0uU96322)

There was no corneal injury, and only majld
redness and chemosis at 24 hours postapplicacion of 1.67 ng/kg

of technical DUVP in rapbits' eyes (Draize score = 4).
Toxicity Category: III.

Core-Grade Classification: wminimum.

This study satisZies the requirement for data on primary

eye icrritation.
. Primary dermal irritation (0028%4)

Mild dermal irritation was reported in the
rabbit (PIS 2.8) for technical DDVP. Six rahbits were exposed
for 24 hours to doses of 2.90 to 2.98 g/kge.

Toxicity Category: IV,
Core Grade Classification: Minimum.

This study satisfisc the requiremant for

data on primary dermal irr.tation.
Dermal sensitization

There are no valid dermal sensitization
studies for technical DDVP. This study is required for

registration.
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studies for technical DOVP. This study is required for

registration

2. Subghronic Toxicity (Ora})

a. There is no valid oral subchroaic rodent
study for techrical DOVP. This study is required for

registration.

b. A supplementary 90-day dog study (00J13%50)
ir availaple. However, a two year dog study satistfies

the requirement for registration.

3. Subacute Toxicity (Dsrmal)

There is no valid subchronic dermal toxicity
study for technical DOVP. A 2l-day dermal study is required
for registration of DOVP because of repeated dermal exposure

of applicators to DDVP.

4., Subchronie Toxicity {Inhalation)

There is no valid subchronic inhalation study
on DOVP, However, this requirement is satisfied by the 2 year

rat inhalation study (00063569).

5. Neurotoxicity

An inadeguate acute delayed neurotoxicity
study (00132335) is available for DDVP. This study dJdoes
not satisfy the requirements for registration. a study is

raquirsd.




¢. Teratogenicjty

4. A supplementary teratology study in rabbits
and mice is available for DDVP; this does not satisfy the require-

ments for cegistracion. A study is requicad for registracion.

b. An inhalation teratology study (UUG63564) is
available in which rats and rabbits were exposed to dichlorvos
vapor at concentrations of 0.35, 1.25. 6.2% ug/L,and to 2 and
4 ug/L in the rabbit. The rat data are inadequate to support
registration because 15 animals per group were used. A study

is required.

The rabbit data are adeguatz and demonstrate
no teratogenic effects at 4 ug/L and a NOEL of 2 ug/L for de-
creased fetal weights. Increased mortality in the does was ob-

served at 6.25 ug/L. ACHE was inhibited at all doses tasted.

The requirements €or teratogenicity testing have

been partially satcisfied.

7. Reproduction and Fertility Effeces

Three-Generation Reproduction Study in Rats
(00050012)

An inadequate reproduction study is available
for technical DOVP. This study Jdoes not satisfy the requirements

Eor registration. A scudy ia raquirad,




8. Mutagenicity
. Gene Mutation

Studies are availavle which jive evidence that

dichlorvos is a direct acting gene mutagen in bacteria.

l. Dichlorvos (% ai not stated) was reported to be
positive in the absence of metabolic activation for base pair
reversions {n Salmonells typhimurium TA 1535 and in E. coli
and positive for DMA repair in B. subtilis at a single cone«
centration (0.1 ml of 5% solution in DMSO). Shirasu ot al.{1976)

Mutation Res. 40:19-30.

2. Vapona (% ai not stated) when exposed to paper
discs impregnated with 6.4x10"3 M was roported to be positive
without activation in spot tests for differential roxicity at the
Polymerase Az locus of E. coli. This tes: was done without metaoolic

Activation. Rosenkranz (1973). Cancer Res.33:1458~459.

3. Dose relited positive effects were reported for
Vapona (>97% ai) at corcentrations of 25, 50, 100 mg/ml in DMSO

and in saturated agueocus solution for reversion at the histidine

and leucine locus for two strains af Serratia marcescens.

Dean (1972). Arch. Tox.col. 30:67-74.
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4. Dichlorvos (al not stated) was reported to be
positive without metabolic activation for reversion ac the
tryptophan locus in cultures of E. coli WP2 and E. ¢oli cM881
Noses studied were 5 ug/mL for WP2 and 0.2ug/mL for CM881.
Bridges (1978), Mutation Res.54:367-371.

5. Dichlorvos technical (ai not reported; 5-10 ug/
plate) was reporied to ba positive without metabolic activation

in Salmonella typhimurium TA 1535 and £. coli WP2 and WP67.

Hanna and Dyer (1975), Mutation Res. 28: 405-420,

6. Dichlorvos (% ai not reported: 3.25:16"-3.25x103n
was reported to be positive withou: metabolic activation for
induc. .on of 5 methyltryptophan resistance (forward mutation)
in an E. coli K-12 galactose auxotroph. Mohn (1973), Mutation

7. Dichlorvos technical (95% ai) at concentrations

of 5, 10, 18, 20, 25 wM/plate was reported .o be positive for
streptomycin resiscance (forward mutation) in E. coli B cells
in the absence of netabolic activation. Wild (1973), Mutation
Res.19:33-41,

Although the above studies acre inconclusive as comprehensive
assays, thev demonstrate the direct bactarial mutagenic activity

nf dichlorvos.

8. Dichlorvos technical {> 97% al) was tested in

Salmonella typhimurium TA 1535 and in £. coll B8/r-WP2 and WP-hcr.
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Dichlorvos was positive in all strains without metabolic activ=
acion at the dose used (0.1 ml =f a 5% solution in DOMSO,.
When tested with metabolic activation (S$=9 and cysteine), diche
lorvos was negative in TA 1535, but still positive in E. celi
(i.e., metavolic activation had no effect on the Jirect activity

in this astrain). Moriya et al.(1978), Mutation Res.S57:259-263,

9. An acceptable study is available demonstrating

that dichlorvos technical (ai not stated) was poaitive in
Drosophila %or induction of second chromosome recessive lethals
when fed over a period of 18 months to approximately 30 gener=-
ations of Drosophila larvae at a final concentration of 0.75 ppm.

Hanna and Dyer (1975), Mutation Res. 28: 405-420.

10. However, an acceptable study is also available for
dichlorvos technical (95% ai) demonstrating that the compound is
negative for sex linked recessive lethal mutations in Drosophila
when fed to a single generation of adult Oregon-X wild type male
Elies at 6x10-10- §x10=7M/20 flies for 24 hours.

Sobels and Todd (1979), Mutation Res. 67:89-932

11. (004376) An inconclusive mouse lymphoma for-
ward gene mutation assay was submitted in response to thg
Data Call-in Notice for DOVP. L51784Y cells of Clone 372¢
were tested with seven concentrations of DDVP in triplicate
in the absence of metabolic activation, and demonstrated
a8 direct dose-related mutagenic etfecr. Vo netabnlic activation

segnent was perfsrmed.
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No fursher testing of dichlorvos for airect yene mutagenic
activity is required, Sut it is recommendec that testing LDVP
in mammalian systams in the presence of metabolic activation,or

an in vivo mammalian cest be performed.

b. Chromosomal Aberration

1. There is suggestive evidence that DDVP may be

a chromosome breaker, since an inconclusive study is available
in which dichlorvos was positive for invecsions in salivary
gland chromosomen in Drosophila at 1 Ppm. However, a commercial
formulation (Nuvan) rather than the technical wvas employed in
this assay, and thus the clastogenic activity may have been due
to another component of this product. Gupta and $ingh,(1974)
current Sci.43: 661-662

2. (004376) Groups of adult CD=1 mice (S5 males,
5 females) were injected lcp. with 0 (cozn oil vehicle}, 4,
13, or 40 mg/kg/day of technical DOVP (98.33% ai) on two con=-
secutive days, and bone marrow POlychromatic erythrocytes (PCE)
wers examinec for micronuclei 30, 48, and 72 hours after the
last dose. TEM (0.15 mg/kg/day i.».) was the positive control

in S5/sex contrsl animals.

No increase i1 micronuclei was observed in any

\A

3f the test groups in this acceptable study.




3. {004376) An inadequate dominanc lethal assay in
mice was submitted in response to the Data Call=ln Notice for
20VP. The study was carried out with i.p. doses 5f 1,3,and 19
»g/kg ol DOVP, administered daily for 5 days to groups of 10
adult males which were mated sequentially to 20 females for 8
weeks. The study was negative but was evaluated as Incon-

clusive based on small sample size and lack of an MTD.

4. Dichlorvos (98.5% ai) was negative in the sister

chromatid exchange assay using doses of 3,10,or 30 mg/kg of the

test compound administered once in 6 to 8 week old B&CIFl mice,

4% measured by SCE's per cell, mitotic indices, and peccentage of
lst, 2nd, ard 3rd division metaphase cells. Although no target

cell toxicity was reported even at doses causing clinical toanicity,

this study is considere” Acceptable for regulatory purposes.

Athough no further studies are required to satisfy test data
cequirements for chromosomal damage in somatic cells, acceptable
data assessing transport to germinal organs and/or the potential
for heritable effacts are still required. Thus, it is suggestey
that a dominant lethal test be repeated with adequate number of

animals at toxic doses.
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Ce Other Mechanisms

Two acceptable studies ars available to assess
the potencial for dichlorvos to interact with mechanisam aftect-
ing DNA and/ofr chromoscmes, namely the Dacterial assays cited
Above for two types of DNA repair, which reported positive re-

sults for differenctial toxicity in bacteria (B.subtilis cec,

Shirasu et al., 1976; E. coli Pol A, Rosenkranz, 1973).

It is recomaended that at least one mammalian assay for
this genetic end point be submitted. The Agency is prepared

to discuss an appropriate protocol for this assay.




9. Chronic Toxicity

a. Rodent
There are no valid fesding studies.
This study is cequired.

b. HNonrodent

A 2-year dog feeding study {00059398)
is avatlable, in which dogs received the test compound at
doses of 0.1, 1.0, 10, 100, and 500 PPm. Increased relative
liver weight was observed in males, and hepatic cellular
enlargement in both sexes at doses of 100 ppm and above.
This study satisfies the requirsment for a chronic nonrodent

study.
10. Oncggtn;git!
a. Rat

Three inadequatuy cat oncogenicity studies

Are available.

l. An inhalation carcinogeli:zity study

(00057695) was performed in which CFE rats (50 per sex) were

*xposed t3 concentrations of 0.05, 0.5, 9r 8.0 ng/nmd of
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technical DOVP in inhalation chambers. Ten animals per sex
were randomly chosen to be placed in the chambers each week
Jver a S-week period. Animals were exposed 23 hours per day

for 100 weeks (males) or 104 weeks {females).

Necropaies wers performed on all animals in the scudy and cissues
vere taken for aicroscopic analysis. These tissues consisted

uf “major viscera®, macroscopic tumocrs, blocks of tongue,

nasal cavity, trachea, skeletal muscle, eye, and lachrymal

gland. Tumor data were analysed by actuarial analysis.

The study was ceported to be negative for oncogenicity.

However, because of detficiencies in the study such as low

™~
survival in the control males and females (22% and 47y

respectively) compared to the high survival in the animals
exposed to S mg/em3 of dichlorvos, (648 and 724 respectively),
the large number of animals lost to autolysis, and incomplete
and inadequate reporting of nistology data, the study was
regacded as inadequate ts determine the oncogenicity of
dichlorvos. ACHE was depressed at 0.5 mg/mm3 and body weight
vas depressed at 5 mg/fml.

2. (00059397,00013553) DOVP was administered to oD
strain rats at nominal dietary levels of 0, 0.1, 1.9, 10, 100,
and 500 ppm. Actual dietary concentrations of DDVP were 0.047,
0.46, 4.67, 45.7. and 234 ppm. Dichloracetaldehyde accumulated
in the diet at 0.014, 0.114, 0.114, 0.097, 6,86, and 28.6 npm.

18
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Each dietary group consistsd 5€ 40 animals/sex. Duration of
“he study was 104 weeks. Pive rats/sex/ from each dietary

Froup were sacrificed ae 26, 52, and 73 weeks.

The study was reported to be negative for oncogenicicy.
However, due to low survival because of intercurrent infect-
ions in the test animals, inconsistencies in dosage,and in-
adequate pathology repocting, the study was Judged to be
inadequate to determine the oncogenic potential of dichlorvos.

3. Dichlorvos was tested by dietary administration
in Osborne-~Mendel rats at time weighted average doses of 150
PP™ and 326 ppm and in BEC3P] aice at time weighted average
doses of 300 pom and 6§00 ppm. Animals were kept on the test
diet for approximately 80 weeks. Duration of the rat study was
110 weeks and of the mouse study 93-94 weeks. In rats, the only
significant finding (p=0.018) was a departure from the Armitage
and Cochran test for linear trend in high dose males with mal-

ignant fibrous histiocytomas compared with the pooled but not

the matched contrl‘s. In mice,gastric Squamous epithelial hyper-

Plasia was reported in three low dose males and one high dose
Lomala, esophageal papilloma in a high dose female, and
Squamous cell carcinoma in gne low dose male and one high
dose famale. Body weight was reduced in the high dose rats
and mice.
Results ware teported by NCI and concurred by the Toxicology
3ranch to be negative for oncogenicity in both rats and mice, \g

1owevar, due to deficiencies in design and conduct of the srtudy,




(10 animals/sex used as matched controls), less than 24

months adminiscration of the test compcund in the cat,only

two dose levels tested,the studies are inadequate to determine
the oncogenic potential of dichlorvos. None of the available
studies satisfy the requirements for registration. A rat

oncogenicity study is required.

b. Mouss

The mouse oncogenicity study which is available,

performed by the Jdietary route at NCI,is inadequate for regis-
tration. A study {s required.

11. Metabolism

Two metabolism studies classified Supplementary,
are available for %echnical DOVP. In the first study, 71-82% of
the radioactivity was recovered within 7 days when 32?-Vnpona was
administered, and 30% to 354 when l4C-Vapona was administered.
In the second study 16 to 23V of administered l4C-dichlorvos
was found in excreta within 4 days. The metabolites were repotted to
be desmethyl-dichlocvos, dichloroacetaldehyde, dichloroethanol,
and dechlorinated two carbon Eragments which incorporate into

endogenous proteins.
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These studies do not satisly the requirements for regls~-

tration. A single low dose, a single high dose and a multiple

dose study are required for cegistration.




Policy Discussion:

Dichlorvos was originally referred to the RPAR process because

scientific studies indicated that the compound was mutagenic and

might causs cancer, nerve damage and birth defects in laboratory

animals.

The toxicity concerns were evaluated in detall in the Decision

Document on Dichlorvos dated September 30, 1982.

The Agency reviewed the available carcinogenicity, mutagenicity,

teratology, reproduction, and neurotoxicity studies,

None of the carcinogenicity studies showed positive svidence
of carcinogenicity. However, flaws in design or reporting or both
rendered them inadequate to determine the oncogenic potential of
dichlorvos. The National Cancer Institute is repeating(gavage) ora)
{Po Chan,telephone conversation, 4/10/86) bioassays for onccgen-

icity in Pisher 344 rats and in B6CIPL mice.

The teratology studies although evaluated to be not adequate
in mice and rats demonstrated no dichlorvos related effects in the

absence of severs maternal toxicity in mice, vats or rabbics.

The reproduction studies although evaluated to be not adequate
demonstrated no valid evidence that dichlorvos had any significant

adverse effects on fevtility or reproductive PArameters.

No valid avidence was available to show that dichlorvos produced

Jrganophosphate type Jdelayed toxicity.
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Thers was valid multitesc avidence that dichlorvos was a dirsce
acting bacterial mutagen, in the absence of a metanolic activating
syst:m. There was also suggestive avidence that dichlorvos was muta-
genic in fungi,but no mutagenic effects have Seen detected in

mammalian systems, either in vitro ot in vivo.

Based on review of the available stydies the Agency determined
that dichlorvos did not exceed the criteria for issuance of an RPAR,
and required tests to definitively determine the potential mutagenic
effects of dichlorvos in mammals. The mutagenicity studies required
were: in vitro mammalian cell mutation assay with L5178Y TR+/~ or
CHO HGPRT, or other established cell system; in vitro cytogenetics
tests, ¢.g. micronucleus or bone marcow chromosome aberration assay;
rodent dominant lethal assay; and sister chromatid exchange, in
yitro or in vivo. The Agency also determined that no additional
carcinogenicity data would be required of the registrants prior to

the completion of the nev rat and mouse bicassays at the Naticnal

Cancer Iastcitute.

The Agency has again reviewed all available data on the muta-
genicity of dichlorvos, culled from an extensive body of published
articles (as reviewed for the Decision Document on Dichlorves, isse-
ued September 30, 1982), as wall as submitted in response to the
dichlorvos Data Call~-In (issued March 23, 1983) and concludes

the followingt

1. Dichlorvos is a dirsct-~acting (qene} muragen, {genetically

active in the absence of mammalian metabolic activation!, as demon-

23
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strated above oy point mutacion and base-pair substitution assays
in several strains and species of bacteria and fungi. The bulk of
the in vitrs assays have been judged inconclusive bHecause of the
lack of testing with a metabolic activation system. A need for
mucagenic testing of gene mutation in mammulian Sells remains.
Although studies in insects are not suitable to assess roxicolog-
ical effects of an insecticide, such studies in Drosophila (limited
by its insecticidal properties) were equivocal for sex~linked

cecessive lethals after exposure to DOVP.

2. Dichlorvos appesrs to have little propensity to damage
somatic chromosomes, as shown by Acceptable negative results {n
micronucleus and sister=-chromatid exchange assays conducted in
mice (submitted in response to the DCI). A further Agency concern,
however, is information on whether dichlorvos could transport to
nammalian germinal tissue in genetically effective concentrations
to produce heritable effects. This could have been sacistfied by
4 mouse dominant lethal assay recently submitted in response to
the OCI, were this study (reportedly negative) not Judged inadequate
because of deficiencies in protocol design and reporting. Hence,
the Agency still requires additional test data for the potential of
ODVP to cause heritable effects.

3. With respect to its potential for inducing other wutagenic

atfects, (DNA damage/repa.r, inter alia), test data requiremencs are

Also only partially satisfied. Although the Agency has Acceptable
Jata indicating positive results fse atacacystic (bacterial) DNA

repairc and nejative results in sister chromatid exchange in mice
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additional data demonstrating effects on unscheduled DNA syn-

thesis in somatic cells are required.

In summacy, the following test data for micagenicity muse
¢ submitted for continued registration of pesticidal products
containing dichlorvos:

(1) Gene mutation in a mammalian cell Assay systea supple-
mented with a metabolic activating system.

{2) Por potential to transport to germ cells, an adegquate

assay for heritable effects (e.g. dominant lethal,heritable

translocation test, mouse "spot® test, inter alia)

Test data requirements remain for an assay (or assays) to
assess the potential for DOVP to induce other genotoxic effects,

such as unscheduled DNA synthesis in a maEmdliam system.

The Agency is prepared to identify specific test systems for
these requirements, and to discuss protocols and test designs

adequate to generate valid and arczptable results.
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The Agency has again reviewed the oncogenicity data on dichlorvos.
These 3studies were: a two year inhalation study in rats (00057695,
a4 twWwo year feeding study in rats (00059397,00013553),and a rat and

mouse bicassay by the National Cancer Institutae.

None ot these studies demonstra.»d positive evidence of onco=
genicity. All of the studies were flawed by deficiencies in design
and inadequate reporting.

In the rat jnhalation study, only a limited number of
tissues ("major viscera®, macroscopic tumors, tonguas, nhasal cavity,
trachea, skeletal muscle, sye, lachrimal gland were taken for mic-
roscopic analysis. This study uai also flawed by low survival in
the control animals (22 and 50% survival in the male and female
controls vs 54 and 76% survival in the high dosc), a large number
of animals lost to autolysis, and incomplete and inadequate report-

ing of histology data.

The two year rac feeding study was compromised by intercurrenc

infections in the animal colony which resulted in the death of a
significant number of the test animals; by a wide variation in
the concentration of the test substance in the test diet; and by

the limited number of tissues taken for microscopic analysis.

In the NCI rat and mouse biocassay, although 50 animals/sex
were used in the test groups only 10/sex were used as matched con-
trols. At least 60 animals/sex were used as pooled controls in
several concurrent bicassays., A departure from linear trend was
repocrted for mnalignant fibrous histiocytoma in male rats whan com=

£4031 €O tne pooled Zut not the matshed contrals. Unusual asophag-

U 24

26




2%
93l tumors wera raeported in a few treatsnd mice; however, no historical
control data was available to establish a relationship hetween

the tumors and the dichlorvos treatment.

NCI has ceperformed the oncogenicity studies on dichlorvos
in Fisher 344 rats and B6CIFl mice. Results of these studies will
not be available until July, 1986 {Po Chan, telephone conversation,
January 7, 1986). A data gap exists for oncogenicity which might
be satisfied when the results of the NCI studies are “valusted by
the Agency.

The Agency again reviewed the teratology studies in rats,

mice and rabbits. Although no teratogenicity was observed in

the oral and inhalation study ir mice and rabbits(Schwetz et al,l979)

the study was classified as Supplementary based on exposure of an
inadequate number of animals to the test compound and the use of

of only one dosage lavel for oral administration. The rat and rabbit
teratology study (00063564) was classified as Supplementary for the

rat, (based on too few animals on test) and Minimum for the rabbit.
A data gap exists €or a teratology study in one species.

The Agency again reaviewed the available data for reprce
duction., Although a three generation reproduction study (0005012)
demonsteated no significant adverse affect on ferrility or re-
productive parameters up to 500 ppm (HDT), the study was classie
fied as Supplementary based on inadequata sample size (15 animals/

32x/dose level), inadequata reporting (no individual animal data
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and no histopathology reported).

A data gap exists for reproduction.

The available neurotoxicity study has been reviewed. This
study was included in a report of the neurdtaxicicy of several

drganophosphates, and was not reported in enough detail for ,

meaningful evaluation of the data to be made. The study was

clallizi-d as Supplementarcy.

A data gap sxists for neurotoxicity.




Data Gaps fnr DoVP

Dermal Sensitizaction

2l day dermal toxicity

Neurotoxicity

Teratology Study in a species ocher than the rabbit
2 generation reproduction study

Subchronic oral (rodent)

Chronic oral (rodent)

Oncogenicity studies in rat and mouse

Mutagenicity (mammalian gene mutation with metabolic

activation; a test for heritable effects e.gs
dominant lethal, translocation test, or mouse
“spot ° test; and a test for unscheduled DNA
synthesis in mammalian cells).

Metabolism (low dose, high dose and multiple dose studies)




Published tolerances exist for residues of dichlorvos on
Taw ajricultural products, in Jgs, meat and poultry(40 CFR 130.238),
The TMRC is 3.082 mg/1.8 kg diet/day. No allowable daily intake
(ADI) or maximum permissible intake (MPI) were established or
used in calculating the published tolerances. The published

tolerances are shown in the accompanying table.

There are currently no valid toxicology studies trom which

an ADI may be calculated. Therefore it ig not Possible at this time

tO reassess the tolerances for dichlorvos. When adequate studies
Decome available, the Agency will roassess the established tol-
erances. No additional tolerances will be granted until new data
Are available tor establishing NOEL's which may be used to cal-

culate the aDI.
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¥R lzi.ed’ wiChLOLavVes ZlVE

wnverified Fristout

ACCLPTABLE DAILY IiUARE DATA

dA%pOlGll NGEL SOF. A;I ’ H’I
"M/kg -3-1 1 ag/kg/day ag/day(ul.cq)
333595533 53555533 358 58555555855 355558558

Published Tolerances

CROP Tolerance Food Pactor 3g/day(l.5kg)
All foods(197) 4,000 100.00 3.00000
Lattuce( &4} l..00 1.31 0.01962
Cucumoers, inc pickl( 46) 0.500 0.73 0.00544
Musnrooas( 97) 0.500 J.63 0.00023
Tomatoes(163) 0.500 2.87 0.0215¢
Radishes (133) 0.500 0.03 0.00023
E9gs( 34) 0.050 2,77 °.00208
Poultry(l128) 0.0%0 2.94 0.00z21
Meat, ved( 90U} 0.920 10.81 0.00324
NilkeDairy Products( 93) 0.4520 28.62 0.00858

MPI TMRC $ ALL
$$585555s5s rRg/day(60kg) 3.0632 mg/day(l.5kg) .

.i-.-i.iiI'*'tﬁt'III.l."*.i**"gzi'**i".""""Ii't.‘*-.'..'i

Cirrent Action 252669

CRC? Tolerance Food Factor mg/day(l.5kg)
Alxcnds( 1) 0.100 0.403 0.00008

N1 TMRC ¢ ADI
=3335558935 mg/cay(60kg) 3.0632 mg/day(l.Skg) ¢.00

'.’"I"l""-..v...ii.'i’"."'.i'-*"'t*"l.i.ii*if***"""""..'*
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R R e R R R R R R R R R R R R R R R R R R A R R R R R R R R R R AR R RN R R R s II NI
§158.135 = TOXICOLOGY - ACUTE TESTING !
= 8l=1 - Acute Oral Toxicity - Rat
A R R R e R R R R R R R R R R R N R R R R A R RN R R I AR RISt
tCHEMICAL - Dichlorvos :
R R R R R R R R R R R R R R R R R R RN R N N RN NN R R R AR A R RS RS N R SR L ST Iy
tPAGE 1 of _1 for this requirement::DATED _ / / 1:Supercedes page dated AR
R R R R R R R R R R R R R R R R R R ST R N R LR R R R R R AL LTI T X AT
1 Qurrent Use Guideline Footnote
Category Status Numbet
TR AEEREEEBEGTE R S TS e S FEEREIEARS BESESEEN
A. Terrestrial - Food Crop [R]
B. Terrestri:]l - Nonfood [R]
C. Aquatic - Food Crop [R]
D. Aquatic - Nonfood (R]
E. Gresnhouse = Food Crop (R])
P. Gresnhouse - Nemfood [R]
G. Forestry {R]
H. Domsstic Outdoor [R]
(X I. Indoor (R] -y
B I IS s I I I I It IIs N tssesss23288s88 8888328
tSTATUS OF DATA REQUIREMENTS
3
3 Satisfied X Partially Satisfied Not Satisfied _
: Months to Gererate Additional Data
O i R R R R R R R R R R R R R R R R SRR SN R R R R R R R AR SRR SR sttt

sCITATIONS: ( S Fully satisfactory P= Partially Satisfactory N= Not Useful):
s 00005464 (S) :

SF S0 S B O S M S s == e

" G A8 #4 S 5 BF M SR M

:
H
]
:
H
:
]
H
3
1
:
H

$TIosisrrirrrrorsscsisiisroroIsssrfazrorrolostrorescIocsssstrrsooioos:
DATA REQUIREMENT FOOINOTES:
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R R E R R R R AR R R R R R R R R R R R R R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R AR R A R R R R R R R A XX Y
$1%8.135 -~ TOXICOLOGY - ACUTE TESTING :
- 81-2 - Acute Darmal Toxicity

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R F I R R R R R R R R R R R R R R R R R R R 2 R R R R A E R R XY
s HEMICAL - Dichlorvos 1
PIIIYIEIRINIIRIYIRRRESRROBRIRROIOOOISOOEIETOCOIOIESLOIOSITITITEOOIIRIOCEEISEIOOESOOCRIOISSEOIRCORELLLIL
tPAGE Ll of 1 for this requirement::DATED __/ / i:Supsrcedes page dated _/ /
IR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R A R R R R R R AR R AR R R R R R R R A R R R R 2 R R R R AR R 2R )]
1t Cumremt Una
: Category Status
]

A. Terrestrial -~ Food Crop

Bl “mm -W

C. Aguatic ~ Food Crop

D. Aquatic - Nonfood

E. Gresnhause - Food Crop

F. Gresnhouse = Nonfood

G. Porestry
H. Domestic Outdoor
I. Indcor
TIIE I eI ettt st ETsINIERTEREsts028828358838883

:STATUB OF "ATA REQUIREMENTS

Partially Satisfied Not Satisfied
3 Months to Generats Additional Data
TERRERRERRISSEICESSSIICOIISORRSRIESISRRRSSSICSLCSECSSIISZIRIISOR SR SL OO SLTRSRIRRRRRSSEY:
:C.I'mTICl(B; ( S= Fully satisfactory Pw Partially Satisfactory Ne ot Useful ):
1002854 (S

——

" S A W e e H e 0 B P M B SR M

DOATA REQUIREMENT FOOTNOTES:
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BSSSIIIEISSSSSIIIIIIIS88388lll!!i!ilSISSSIIIIIII3!38!!83!!88!!8!38!133388IIII!!SSI!I
§158,135 = TOKICOLOGY ~ ACUTE TESTING :

- 81-3 - Aarte Irhalation Toxicity - Rat
R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R 2 2R 22 R R R R R R R R R R E R 2 E A R R R R R T
{GHEMICAL - Dichlorvos :
IR R R R R R R R R R R R R R R R R R R E R E R R R R R R R R R A R R R A R A R R R R R R R R R R R R R R R R R R R R R R X R R RS R0 T
tPAGE 1 of 1 for this requiremnt::DATED _/_/_ ::Supsrcedss page dated _/ /
R R R R R R R R R R R R R R R R R R R R R R R R A A R R R R R R R P R R F R R R R R R R R R R R R R R R N N R T Y
t Currant Use Guideline Are Data Footnote
Use Category Status Required Number
eeEEEE— L | aEaE—— k]
(X1 A. Terrestrial -~ Pood Crop [R]
[X] B. Terrestrial - Nonfood [R]
4] C. Aquatic - Pood Crop (r])
D. Apatic - Nonfood {r)
E. Gresnhcuse - Food Crop [r)
F. Gresnhouse - Nonfood [r]
G. Forestry
H. Dowestic Outdoor {r]
I. Indoor (R]
ltl!!lllill:Slllllt!%ttlll‘li!lllll%!lll!l!!!lllllll!ll!l!!!iil88838!333!!IISS!!S!SI
:STATUS OF DATA REQUIREMENTS
H
: Satisfied X Partially Satisfied Not Satisfied
: Montths to Gensrate “Aditional Data
R R R R R R R R R R R R T R R R R R T R R SRR R SRRt r I
(CITATIONS: ( 8= Fully satisfactory P= Partially Satisfactory Ne= Not Useful):
100137239 (S) t
3

T oes o W 4 T 4 M an e

- 0 M M M s M M N M W e o™

H

;:::s::::su:::::unnuuu:::::::::::::n:
DATA REQUIREMENT FOUINOTES:
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SLRERETIIIIIIII I LRI LIS ISyttt It eTLISIIILOLILLLLY
§158.135 - TOXICOLOGY - ACQUTE TESTING :

~ 8l-4 - Primary eoye irritation - Rabbit

ST PRI IEIIIESIS SN I I I eIt Rl sttt ILEsILLIIILIIIILIIIILILILS
1CHEAICAL - Dichlorvos :
R R R R R R R R RN R R R R R R NN R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R AR R RS NLT
tPAGE _1 of 1 for this requiremsnt::DATED _/_ / ::Supsrcedes page dated _/ /
R R R R LR R R R R R R R R R R R N R S N R T IR R ISR R

i Cwrent Use Guideline Are Data :
Use Category Status Required

A. Terrestrial - Food Crop (R
B. Terrestrial - Nonfood

C. Aquatic ~ Food Crop

D. Aquatic - Nonfood

E. Gresnhause - Food Crop

F. Gresnivuss - Nonfood

G. Porestry

H. Nosmstic Outdoor

X, I. Indoor
SEIIZEERESREISIRISRISLIESILISLSCLSSLISSCSSSICISISLIRIIRIRSSSRRRSSL S SZIOSSERSRSS2LSRLS
:STATUS OF DATA REJUIRYMENTS

H

' Satisfied X Partially Satisfied Not Satigfied

t Morths to Generate Additional Data -

SERRER S SISLISIISSISRISLSSRSOSRESSLOSSSLLILELSSSSSSSRSERESEERRERELERRILELTS
sCITATIONS: ( S= Fully satisfactory P= Partially Satisfactory Ne Not Useful):
10076822 (S)

SEEEEERE

N bk B e W S S e B s W

et

2]

DATA REQUIREMENT POOTNOTES:
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I R R R R R RS R R R AR R R A R R R R RS R R R R R A R A R A R A R R R R A R R R A R R R R A R A R A R E R A R R R A R R R R A R R R R R R R R R R R R R 1]
§158.135 = TOXICOLAGY = ACUTE TESTING @

- 8l-% - Primary dermal irritation
sIitgzezIsLbERRERILLIRIYERLILOSICOSSISRSSISESILRSOIOEOSSIOOSISICEESRSIILOLRIISRSCOLILLELOLOLOLOLEOLSLLYGLISLLLTSE
tCHEMICAL - Dichlorvos t
$trreiREIRRRSRIRORRYIEOLSITIOOCOTOISSISROSOSSRORICIIROTIRIZIIRIOSSRIOCSSILICIISCOSOSLOELOGSSRSISRGIS:S
iPAGE _1 of _1 for this requirement::DATED _ / / ::Supsrosdes page dated _/ /
sriTysiISISREILIIYILSIRIEORRERRSISS®RIIDESSSIIOTROREISLOERRIESRRIRSOSERLEEORLISIRRSORELRSLSRRRLSLILS
t Current Use Guideline Ars Data Fooenote ¢
Use Catogory Status Nusber

] E
A. Terrestrial - Food Crop (R]
B. Terrestrial - Nonfood (R)
C. Aquatic - Food Crop [Rr])
D. Aquatic - Nonfood (R)
E. Gesnhcuse - Food Crop (r]
F. Gresnixuse - tonfood (Rr]
G. Porestry (r]
H. Dommstic Outdoor [R]
X 1. Indoor (r]
PSS I IR IILIES NSRS RS ISLIERLISEL LTSRS RLOLLOROSEELLSLYCELESRRRRRLRRLLILS

T8 l

- M S0 M 2t ¢ S N O™ W s

H
3
4
H
1
H
3
t
$
H
L |

HRRERE

Not Satisfied

R R R R R R N R I N I I L LSS T RS I
smﬁs; ( = Pully satisfactory P= Partially Satisfactory N= Not Useful):
3 s ]

" = e W 9% M & M M N

DATA REQUIREMENT FOOTNOTES:
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R R R R R R R AR R R R A R A R R R A R R R R R A R R R A R 2 A R R A A A R AR R A AR R A A R R R R R R R R R A R R R A R AR R R R AR R R 2
$158.135 - TCXICOLOGY = ACUTE TESTING :

= 8l-6 « Derral sensitization
I R R R R 2R R R R AR R R R A R R R R R R R R R R A R A R R AR R A R R A A A R R R R AR R A R R R 2R A R A R 2 A R R R E R A R R R R 1 2 T
tCHEMICAL - Dichlorvos t
$IeaeasRLTIIIRTLIRRIOIRIODESIOBEIOOSCIISLOSRISSOSERISSLLEISSISOSSSBESSISSSCSROCSRSSSLILSSEGSIIS
iPAGE 1 of 1 for this requirement::DATED _/_/ i:Supercedes page dated _/_ /
rre2ayIzISILILEYISRRRRIORRISIRGOSYIOEOSDIRSIRIYREIORIOROISLYRODIEBRSRSSROSOSRRIOCSRSISCSOROISYIRORSSIGLCL
] Current Use Guideline Are Data Footnote
Category Status Nunbet

£

A. Terrestrial - Food Crop (R]
B. Terrestrial - Nonfood {R)
C. Auatic = Food Crop {r]
D. Aquatic - Nonfood (R]
E. Gresnhouse - Food Crop (r]
¥. Gresrihcuss - Nonfood [r]
G. Porestry (r])
H. Domstic Outdoor [r]
I. Indoor (r]
TP ETL S LESSSLLSSSRASRIRISSESISRSSRSOSRSSSSSROSSISRSLSCSSRYISSRSSSSICSLSELSLICSEDESSS

1STATUS OF DRTA REQUIREMENTS :

Not Satisfied _ X 3
t

SITTREIEIBINRERIIESETIRIRRINOIVRRSOEIDORSSEISIBERSOSSCILSSSSCSISSIIISSSCRCRISRSRS:E

tCITATIONE : { 5= Pully satisfactory Pe= Partially Satisfactory Ne= Not Useful):

BEXRRRRRS

: t
R R R R R R R R R e R R R R R R R R R R R R R R R R F R R R R R R R R R R R R R R R R R RN
DATA REQUIREMENT FOOTNOTES:
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teidrrdeezedeRbRRIRRRROSRSOSRROSOSSELILOSOLSOCSCLIRSOSCOLLESSORSSOOSSORSOSOSORORRRRROBSR2RLSRORSSREROEOSCCSOCSY
§158.135 - TOXICOLOGY = ACUTE TESTING 1@

- 81-7 - Acute delayed newrotoxicity - hen
ssrseperoeITLLIbLRLYRSIOOISISOOGSIIOOSROSSROCSOORCSIRCOSCOROIIRIOORELEISSTIOISOISSSISE SRS EY:
1HEMICAL = Dichlorvos s
sz issdTEIRRIRRRRIRISORSIROSCSCTIEGSCTISICTRSEOSSOSSSSSCSSIISSEOIOIOTITISIOIIEZIORSSSRSROISIILEGSES
tPAGE _1 of 1 for this requirement::DATED _ /_/_ ::Supsrcedes page dated _/ /
-‘IHIIIItlllllltlltltlltlt!t%tt.!tlISl3lISISIIlilllltlllllllllltlll!ill!llll!ltllltt
i Current Use Guideline Ar'e Data Footnote
Category Status Nurber

A:. Twrrestrial - Pood Crop
B. Terrestrial - Nonfood
C., Aquatic - Pood Crop

D. Aquatic - Nonfood

E. Gresohouse - Food Crop
P, Gresnhouse - NHonfood
G. Forestry

H. Domestic Outdoor

I. Indker
NN T T ey
tSTATUS OF [KTA REJUIREMENTS :
3 $
t Satisfied Partially Satisfied Not Satisfied X [
3 Months to Generate Additional Data 6 monthe :
38838888SISIIISRBSIIIISSSIIIII!ISSIISSISI!illltIISS!I!SS:S!il388383!8!!88!888!!8!!!8
tCITATIONS: ( 5= Fully satisfactory Ps= Partially Satisfactory Ne Not Useful):
H 1

) E'EEEEI §

H
H
4
H
H
:

s %9 s W e 3 e

DATA REQUIREMENT FOOTNOTES:
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snul:::s::n:::llt:::::::::::::s::a::::s::s:::s:::::s:::sss::s::::::z:::::::s::::::::
§158.135 ~ TOXICOLOGY - SUBCHRONIC TESTING @

- 82=1 - 90-day feeding - rodent, non=rodent
:::lll::::::::::l:l::lt:lr:is::::l::::::::::ll:::t::::l:ll::!:::t:l::t:::::l::l::l::
tCHEMICAL - Dichlorvos H
:::::::::::::::::r::szz::s::::ssa:s:::::::::::::==::::::::::::::::::z:::::::::::::s:
:PAGE _1 of _1 for this requiremsnt::;DAIED __/_/__uiSupercrdes page dated _/_/_¢
::::z::z:::::::a:::::::::s:::::::::z:::::=:::::a:::::::::z::s:::::::z:::sz:::tt:::::
: Use Guideline Are Data Footnote 1@

Category Status Reguired Number ¢
_.‘“-I‘mm. BTSN = Fr s SEnuuihs $
aA. Yerrestrial - Pood Crop !
B. Terrestrial - Nonfood t
C. Aquatic - Food Crop {R) t
D. Aquatic - Nonfood :
E. Greenhouse - Foxd Crop {R] H
P. Greenhouss - Nonfood :

s
3
s
:
3
H

G. Focestry

H. Domsstic Outdoor
SI!!S!!!!!SI!I!!!II%:!II3ltttl!lll!!ltlttltlllltttSSl3323288832ll!ll!:!::llit!tIltl
1STATUS OF DATA REQUIREMENTS

:
$ Satistied Partially Satisfied _ X Not Satisfied

H Menths to Generate Additional Data _ 9
:::::::::::::::::z::::::ts:z:::ats:::::s::::st::::::s::ss:::x::::::::s:::::s::::z:::
tCITATIONS ( Ss Fully satisfactory P= Partially Satisfactory N= Not Useful):
+00050010; 000125503 dog (P) :

as su #4 BB 8 S8 &b &5 B FR ¥ o W

:
3
:
H
)
L
:
H
H
H
H
H
:
:

l::l8:::2!8:::2!:3:::2::::!!::::::::3::3::I========Illtl:?!::t!:::!:
DATA REQUIREMENT FOOTNOTES:

1. May be satisfied by a 2 ysar chronic rat study.

2. Satistied by a ‘wo ysar chronic dog stuly.
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£158.13% - TOXICOLOGY ~ SUBCHRONIC TESTING:

- 82-2 = 2l=-day dermal
S:Ill!tt:l!!ll!!:!!!!!3!!t!t:l!lll883!=l3!!!!88338833%8:3388;!!Illli%t%ii%!:i!!l:l::
:CHEMICAL - Dichlorvos t
I:ll!lllSlﬁlllllillitlll88!!lljlll:::t::l:tt%i:llll!!tllt!ltttl!lii!%:!tllllltllllll
1PAGE 1 of _L for this requirement:sDATED __/_/_ ::Suparcedes page dated _/ _/_
Iil!llll%ll!!lllll!lllllltllllllllllltllll88388IlSSI!!!I!!!!III!!SSSSS!III!ISSISSHI
Qurrent Use Guideline Are Data Footnote @

Use Category Status Required Nurbaz
e} -]
A. Terrestrial - Food Crop
B. Terrestrial = Nonfood
C. Aquatic - Food Crop
D. Aquatic - Nonfood
E. Gresnhocuse - Food Crop
F. Gresnhouse - Nonfood
G. Forsstry
H. Domastic Outdoor
E__ I. Indoor
PPt EeE e T T s et st eI s e IT I st et esssNNINTIRSIEIILIILS
1STATUS OF DATA REQUIREMENTS
g
t Satisfied Partially Satisfied Not Satisfied X

Months to Genarate Additional Data 9 months
PITTTISIILITIIIRERI SN IR st et s bss00s2E Rt LNRNINNIERSLISILISLILIDENLS
CITATIONS: ( S= Fully satisfactory P= Partially Satisfactory Ne= Not Useful):

2959292942

&

am B8 SR BE #4 S8 44 B8 4E S8 S5 N8 B B8 &8 ®

H
H
H
H
1
H
H
i
H
H
1
:
H
$
:
H
H
H
H

TITRIIIAISTITEIIIILLLLLOLANLINILLIRLLILY
DATA REQUIREMENT FOOTNOTES:
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§158.135 ~ TOXICOLOGY ~ SUBCHFONIC TES'ING :
- 82-3 -~ 90-day dermal

H
:(HEMICAL = Dichlorvos i
l83IBIIIIISIIII338!333238Illll3:3::333333383533333I!l!:333355!!!llS3l!i=S=3===33! H
:PARGE _1 of 1 for this requirement::DATED _/ / ::Supercedes page dated VAR
R R R R R R R R R A R R R R R R R N E R R N IR e e g
Current Guideline Are Data Footnote

Raquired Number

L T

Terrestrial - Food Crop
Terrestrial - Nonfood
Auatic - Food Crop
Aquatic - Nonfood
Greenhcuse ~ Food Crop
Greanhoure = Nonfood
Forestry

Domestic Outdoor

Indoor
!SI!325?8!l:::t::t:l:I8!3lSlSttlllllIIIII!I:%!:B!S:BI:S:t!lt!:lllll3!8388388:3838!!
tSTATUS OF DATA REQUIREMENTS

: Satisfied X Partially Batisfied Not Satisfied

: Months to Generate Additional Data
IIIIIII!!I:3::!!388!!2:!2!!3!llllll!t;:l!!!!!l8lltll!l!ltll!llll!l!llll!!!Stlltllll
1 CITATIONS ¢ ( S= Fully satisfactory P= Partially Satisfactory N= Not Useful)
z

3'5 3|8 EIB Elﬁlﬁ

3
H
H
:
H
H
H
H]
H
H
4
H
H
H
H
t

!2lll!!8llll!!!!333!!!llttlllllllltttlllllllllS=3=8!lllllll!lllllll:lll%?ll:l%:::lt

DATA REQUIREMENT FOOTNOTES!:

S S 46 B BE SR AN B e W ey




- 82-4 - %0~day inhalation = rat
AR R N N N I LI
CHEMICAL = Dichlorvos ;

88833312328ES!HSHHSIHIIISSS:HEH:%BS!S:HHHM::::::32338:::!!2:”!::‘”
Current Use Guideline Arae Data Faotnote
Use Category Status Required Number

RSN Sis IXNINV ARV TERE DAL T TERRE N FENWEEEEAEE AR IR R S g ARSUERNEE
A. Terrestrial - Food Crop (CR] 1
B. Terrestrial - Nonfood [CR]
C. Aquatic - Food Crop [CR]
E. Greenhouse - Food Crop [CR]
F. Greenhouse - Nonfood (CR]
G. Forestry (CR]
H. Domestic Outdoor [CR]

X I. Indoor [CR]

A R R R e R R A I T I e

tSTATUS OF DATA REQUIREMENTS

:

: Satisfied X Partially Satisfied Not Satisfied

H Months to Generate Additional Data H

R R R R R R R R R R R R R R R NN R SRR R RN R RSN TRt

$CITATIONS: ( S= Fully satisfactory Ps= Partially Satisfactory N= Not Useful):

$00063569(5)

:

43 S8 B¢ S0 es b S8 SE AF 24 B¢ SR Ab A% S8 0 98

e Sr S 48 G4 Sk A% S0 BE 48 A8 S8 & Ak 68

B 48 §& 4b B GF du M G Se S8 &

H
!
:
H
H
H

A R s R R R R R R R R R R R R R R R R R R R R R R AR R R AR R R L R NI Iy
DATA REQUIREMENT FOOINOTES:
1. Satisfied by 2 year rat inhalation study
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§158,135 - TOXICOLOSY - SUBCHRONIC TESTING :
= 82=5 = 90-day nu.trct.oxicitj = hen

PAGE _1 of _1 for this reguirement::DATED _/ / ::Supercadupageda.tnd_/_/ s
R R R R R R R R R R R R L L T I e e na rmmmmm
: CQurrent Use Guideline Are Data Footnote @
Use Category Status Required Number :
E = ——- - — - ] E ] L H

X1 A. Terrestrial - Food Crop (cr] 1 :
%4] B. Terrestrial - Nonfood (CR] :
s

L

t

4

H

[X] C. Agquatic - Food Crop
(X] D. Agquatic = Nonfood

[X] E. Greenhouse -~ Food Crop
(X] F. Greenhouse - Nonfood
[X] G. Forestry

X1 H. Domestic Outdcor

[X2 I. Indoor
TTyIRISRIRIGSRROGLOOIRYIORSROIEIROSORIRORERGTYROROROOOLOOSOOGOSOOROSOOGSGSTROSGSSOSOSIBSRETRIORIOROORSSCLISSE
15TATUS OF DATA REJUIREMENTS

H

4 Satisfied Partially Satisfied Not Satisfied

: Months to Generate Additicnal Data s
P10 8e a2 0TI E IRt E a0 8884383 0320 ERRREIR0TO LTIt tTIITITLILL
{CITRTIONS ( S= Fully satisfactory P« Partially Satisfactory N= Not Useful):
H

S s Ep B e W M TR as

S sa B g S8 44 S0 ew uE

'
H
H
3
R R R R R R R R R R RN R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR
DATA REQUIREMENT FOOTNOTES!

l. Required if acute delayed neurctoxicity test or if acute oral, dermal or inhalation
studies showed neurcpathy or neurotoxicity.




=]13=
§158.135 ~ TOXICOLOGY - CHRONIC TESTING :
- 8§3=1 = Chronic fesding ~ {2 spp.) = rodent, non~rodent

XERERRT
_Lof 1 for this requirement::DATED _ / / ::Supercedes page dated _/ /
113342 LIPIIIIIIIIIIILNIIINIIIIIINTIIII NI IINeLNNLLIIIInTITIIIIIILILIILS
Use Guideline Are Data $

Category Status Required H
FEEEESDEIASANEIESEEERNEEEREEER ENERIEER N XIS INNEEEER% 2
A. Terrestrial - Food Crop [R] YES !
B. Terrestrial - Nonfood [CR] :
C. Aquatic - Food Crop (R TYES s
D. Aquatic - Nonfood [CR] t
s

s

:

!

e
:

E. Greenhouse - Food Crop (R]
F. Greenhouse - Nonfood [CR]
G. Forestry [CR]
H. Donestic Outdoor [CR]
I. Indoor (R}
TII3II333I3333203283 220830008008 0008 88t eas 80800t t008t0tt 000288 888 388¢e
ISTATUS OF DATA REJQUIREMENT®

: Satisfied Partially Satisfied X Not Satisfied

H Months to Generate Additional Deta

R R R R R R R R R R R R R R R R R R R I E T R R R R I T TR A L L At A I L I Y
1CITATIONS : ( 8= Fully satisfactory P= Partially Satisfactory N= Not Useful):
2000500103 000135507 dog (P)
'

M M M S S S A S M B W B

H
H
H
H
H
H
b
]
:

:
S I IE Il I et ITRIIITIIIeIIQNIILIIILLLS
DATA REQUIREMENT FOOTNOTES:

1. Satistied by two year dog study

2. May be satistied by a two year rat feeding/oncogenicity study
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§158.135 - TAXICOLOGY = CHRONIC TESTING
- 33=2 = Incogenicity study = (2 spp.) - rat and mouse areferrad
:CHEMICAL - Dichlorvos :

sgestil sipgrryateRIISTIRILSROOSIISSSIROSIRITEIZOISRIOIIRIORIIRBIRILIZIRIRRZRSSIOSSRGSORIIGSIOILIL

1PAGE 1 of _1 for this requirement::DATED _/ / i:Supercedes page daced /[ / .

Use Juideline Ares Data
Category 3tatus Reqqui rad

A. Terrestrial - Food Jrop {r] YES
B. Terrestrial ~ Nonfood {CR]
C. Aquatic = Food Crop [R] YES
D. Aquatic - Nonfood LCR]
E. (r] YES
e, [CRJ

X G. (CR]
te (CRJ

(X) I. LCR]

gefestesesyteseserL L LYLSLLROROOORIOSOSIOOSSOROSRSLLTLSOSCLLSRORRRIROSOEOOLLSOL IR IORSSRSSOLRI2IOSL

1STATUS OF DATA REQUIREMENTS

H

: Satisfied Partially Satisfied Not. Satisfied X

t Months to Generats Additional Data

sedasbisssesassrssELsiaTLEILIRIISSISSYOCSILISISRRORSIOSRRIRRRYIRICRIZRZ ISR IR2R2R2I2R22Y:

tCITATIONS: ( S= Fully satisfactory P= Partially Satisfactory Ne Not Useful)
s

N M 08 ag = ge 28

- s s e se de

H
IS R R R R R R R R R R R R A R R R R R R R A R R R R R R R R R 2 R A R A R R R R R R R R A R R R R R R R R R AR R R R R R R R R R R R R R R R R AR R R B
DATA REQUIRAENT FOOTWUTES:
1. Reserved pending receipt and analysis of dational Cancer Institute rac
and mouse oncogenicity studies.
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R R R RN R R R R R I I N L L I L T R E E R R R T R R R T
§1l08.135 -~ TUKICOLUAGY = CHRONIC TESTIMG :

= 83-3 - leracogenicity - (2 spp.)
S Er eI I I I I LSIteILIIIILIIIIIIILILILSE
sCHEMICAL - Dichlorvos

tPAGE L of 1 for this requirement:sDATEL __/ / tsSupercedes page dated _ / /
R R R R R R R R R R R R R R R I R R R R R R R A R R R iR R R A A A A R R R A T A R
Use Guigeline Are Lata Footnots
Category status Required Nunber

R R I TR S A SR TE EE AN X AR EER S
A. Terrestrial - Food Crop (R]
B. Terrestrial -~ Nonfood [CR]
C. Aquatic - Food Crop {R]
D. Aquatic = Nonfood (CR]
E. Greenhouse - Focd Crop (R}
F. Greenhouse - Nonfood [CR]
G. Foreatry {CR]
H. Domestic Outdoor [CR]
I. Indoor (CR]

$88e

LTATUS OF DATA REYUIREMENTS

e O 86 66 52 A% 8 GF sx ¢ S0 G we 2 WS M0

aF e 00 g3 S0 M e M e b A H O SF S5 ¢ 4

satistiea Partially Satisried X Not Satistied
Months to Generate Acaitional Data ¥ months

Pl NN st ENTILICLIOILsIEIRLIILLIL
sCITATIONS : ( 5= Fully satistactory P= Partially Sacistactory Ne Not Usetul):
tUU63564 (P) i
tThaxpe, E. ot al (1Y72)

T oss W ek ek G ee S5 B B A6 B &

TII I IRt I B I Il ETIIINIIIIIILIILIYLISIISIIILLLILS
DATA REUUIREMENT FCUTNOTES!:

4
:
:
H
:
!
:
!
H
:
H
H]
4
:
H

1. A rat or mouse teratology study is required.
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-16- 4/85

:l:t::::.......--::883!!!::::::::833:8:l3:::l3:!::::lt:::::::::%%lt!!::====8!==!::s:
$158.135 - TKICOLOGY = CHRONIC TESTING
= 834 - Reproduction -~ rat -~ 2 gmneration

tPAGE 1 of 1 for this requirement::DATED _/_/ ::Supercedes page dated _/ /
SIIPIITIIIICIIIILIILIEIIITIIEROLLISLICOINISISILOIESOSOLIOLIOITETIOIIIEIILISLLSOSSLIIILIIIIELLIILILILILEL H
: Qurrent Use Guideline Are Data Footno.e
Use Category Status Required Nurber
L - __ . - - ] S S E ]

H

: A. Terrestrial - Food Crop (R] YES
: B. Terrsstrial - Nonfocd

: C. Aquatic - Food Crop T YES
3 D. k[lltic - NDH.‘EOCﬂ
3
i
:
H
H

E. Greenhcuse - Food Crop YES
F. Gresnhousa = Nonfocd
G. Forestry

xXi H. Derestic Outdoor

(X3 I. Indoor

tSTATUS OF DATA REQUIREMENTS t
: 3
: Satiafied Partially Satisfied Not Satisfied X :
s Months to Generate Additional Data s
A A R R R R I T R I I I
:CTTATIONS « ( S= Fully satisfactory P= Partially Satisfactory N= Not Useful):
t 3

L
H
H
H
L
'
4
:
H
1

an S8 s SN M4 EE A% A BB WS BE PR A

H
H
3
H
H
H
H
4
i
H
H
H
H
1

s
AR R R R e R R R R R R R R R R R R R R R R R R RSN IR RN R IR I Y
DATA REQUIREMENT FOUTNOTES:
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wl7- . 4/85% 6

H 1!!8:83!:!!!!!!:!23======:SSS!E!:!:!&::!!!2!2!!32!2!!!!“"'!28!!38!2!22!!3!8::83!
<135 = TOXIOOLAOGY - MUTAGENICITY TESTING
- B4-2 - Gene mutation
=BISII332332838l223!3S:33388&8=tt:::3338883!8II:I:I:::SESS!S!!!!!!S!S!38!!233288!!2
tCHEMICAL - Dichlorvos
8:::!3:::2::3!222323!!!!!233883!!!!itll8!!ttst====8=3IIS:::::::!:!S::ISSSSI!SBSSS:E
*PAGE _1 of _1 for this requirement::DATED _/_ / _ ::Supercedes page dated _/ /
sfddrsrirrsreriiiae 838!!l:3:8::2!!!!322::!!::!!2!2::::l::tltt====3=tlllllll==
Current Are Data, Foctnote
Use Required Nutber

1

D. Agquatic - Nonfood

E. Gresnhcuse - Food Crop

F. Gresniruss = Nonfood

G. Forestry

H. Domestic Qutdooxr

X I. Indoor : - [cR]
8lllI!!I!SSSSISIIIIl!!t!tlllIltlltlSlllllll!lll:ll!!tlltltltl:t:lllltt!llttt!llltll
tSTATUS OF DATA REQUIREMENTS

H

g Satisfied Partially Satisfied X Not Satisfied

: Months to Generate Additional Data 9 months
8!3IIalttil::lttl:!lll:!!:lllll!l:!:ll!l!l:ll:t!l!lllt!tl!t!!lllIllllttlllllll:llt:!
$CITATIONS: ( S= Fully satisfactory P= Partially Satisfactory Ne Not Useful):

t $
tS for direct gene mutation: Shirasu et al., 1976

: Dean, 1972

Bridgl" 1978

Hanna and Dyer, 1978

Mohn, 1973

wild, 1973

Moriya et al., 1978

:
:
t
:
:
:
1
:
004378 g
'
t
:
:
3
3
t

YES
C. Xatic - Food Crop YES
YES

S e ¥ gt WA s M s e e 8

- 5 O M s e W M M B M g W oa

H
H
H
:
$
4
H
H
H
!
H
:
H

!!lllllllt!!lllilll!Il!l!lllllllllitlIllllltistllIllll!ltl!!l!Illl!!!llilll!!!l!lll

DATA REQUIREMENT FOOTNOTES:

l. Testing in a mammlian cell system in the presence of metabolic activation or
in a whole animal (mamml) gene mutation assay
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. -18- 4/35
SBS:SI:I:::8:::::I'888lill!lll:l::t::iIS!:!I!3:!!!!!3:::::83!t!!:8:23388!!!2::38!:::
$153.135 = TOXICOLOGY -~ “UTAGENICITY TESTLNG :
= 34~2 - Structural ciramsamal aberration
:CHEMICAL - Dichlorvos
sPiradrael:
tPAGE L of 1 for this requirement::DATED _/_/ ::Supercades page datad A AR
::83!::::::::38333!t:l!:::t!ltl:::::l:l!!l::::::ll:!:l:l:!t!!::::E::!llSl%S%l8!33%::
Current Use Guideline Ars Data Footnote
Use Category Requirsd Humnbeay
e - e E - ] E - - ]
Terrestrial - Food Crop YES 1
Terrestrial - ljonfood
Aquatic - Food Crop YES
Agquatic - Nonfood
Gresnhouse - Food Crop YES
: Sresnhouse - Nonfood
: Forestry
t Domestic Outdoor
: X Indoor
8!!83!3:8!8:Il!::ltl:llIll!!tl:!llttltI!!!ll:l!tl!tlIlBtllllttttlltlliltltillllll!::
]
S
z

= M P o M ma B M Y 4 M g

STATUS OF UATA REJUIREMENTS

Satisfiad Partially Satisfied X Not Satisfied

Months to Generate Addicional Data 18 months
lt!lSIStllllllltll3883IIl33!!883!!!!Ill%!llllllllIll!!!llllIIIll!lil!ltllllll!llllll
tCITATIONS: ( 5= fully satisfactory P= Partially Satisfactory Ne= not Useful );
: i

s 004376 (mouse micromucleus /sister chrameid exchange
P 004376 (inadequate dominant lethal)

H
IillilIIIIII!!SISIIS!IIllltliliIlll!lll!l!lill!l!ll!ll!!ll!!lllltllllllllllllSlzlll

DATA REQUIRSMENT FOOTNOTESS

l. An acceptable assay for tramport to Jerninal tissus and/or gotantial for
heritable affects is required, e.3. daninant lethal assey.

H
:
1
H
4
H
H
t
H
:
t
H
'
¢
H
H
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=19~ 4/35

§153.135 = TOKICOGY = HITACNICITY TESTING :
= 834=4 = Other genctoxic afiects

s CHEMICAL - Dichlorvos
122 SRR 2222222222022 D
tPAGE _Liof 1 for this raqu.i.r.mntrﬂ\TED JJ_ s'.npercaios page dated _ / _/
I:--II! s 3------88-!-323!8! sz S::l!lIlSlll!!!!ll"'l!ll!lt!:!:!332283‘322238231l
Use Suideling Are Data Footnots
Catagory Status Requi rad Humber
E - - - =] AECECEECRCECR E = ]
A. Terrestrial - Food Crop (R] YES 1
B. Terrestrial -~ Nonfood fcr]
C. Agquatic = Food Crop LRl YES
D. Aquatic - Noafood [CR]
3 E. Greenhouse ~ Food Crop iR] YES
: F. Greanhouse - onficod cr]
: G. Forestry LCR]
: H. Domastic Outdoor (r)
' X1 I. Indoor LCR]
-4
H
3

“ﬂ”"“.l“"llu“n..“ll"l.

STATUS OF DATA REQUIREMENTS

Satisfied Partially Satisfied X Not Satisfied
t Months to Generats Additional Data 9 momtns
R R R R R R R F R R R R R R R R R R A R R R R R R R R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R RN RINY"
s CITATIONS : ( 8= Fully satisfactory Ps Partially Satisfactory W= ot Useful )
! 1
5 Shirasu et al., 1976

:
i
Fosenkranz, 1973 :

t
R R e e R R R R R R R R R R R R R R R R R R R R R R R N R R R R R R R R R R R R SRR RN RRRNRLY
OATA REQUIREMENT FOOTNOTES:

H
H
H
:
H
H
H
H
b
H
1
H
4

1. At least one study of DNA synthesis/repair in a mammalian cull systan is raquirad.




00776

aZ(= 4/85
R R R R R R R R R R N R N R R R R R I I I I A LA
§158.135 - TUXICOLOGY ~ SPECIAL TESTING :

- 85-1. = Gensral metabolism
tetaessaITITIIILaNsIINs st Attt

:CHEHICAL Di.chlorvnu :
TIIIIIIIIIIIIRIIIINICIIIOIIIIILC Lot Il lIIIIn s ss sttty
SPAGE 1 of _1 for this requirement::DATED _ / / percouu page dated __ /_ /
R R R R g Ty o
: Current Usa Guideline Are Data Footnote
: Category Status Roquired Number
H W RN N S BN N RN b o s BERETRIE
: A. Terrestrial - Food Crop (R) YES
: B. Terrestrial - Nonfood [CR}
: C. Aquatic - Foed Crop (R] IS
: D. Aquatic - Nonfood [CR]
: E. Greenhouse - Food Crop (R} —¥ES
t X F. Greenhouse - Nonfood (CR]
1 X G. Forestry {CR]
:
s
:
:

uuu-ouoo..nu-o-ou-.-o

H. Domestic Uutdoor (CR)

X I. Indoor [CR)

R R N A R R R R R R R R R R R R TR

STATUS OF LATA REQUIREMENTS H

'

Satistied Partially satisfied Not Satisfied X :

: Months to Generate Additional Data :

BRI s TsITIIILLsoITITIILILLILLSS

tCITATIONS: ( 5= Pully satistactory P= Partially Satistactory N= Not Usetul):

:00U59386; 000748447 00047474 (N) 3

lmmﬂ' D.H. .t .1 (1971)
:

t
BB NIt It INIINLLILIILLLLISLILILLIS
UATA REAMUIREMENT FUUTIUILES

H
:
H
b
L
H
H
L3
!
1]
i
H
.
¢
H
H
3
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Supporting Registrations under the DUVP Stanaard

MRID ‘ CITATION
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00074844
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CITATION
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(1972} Teratological Studies with
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of Lichlorvos vapour in rats ana mice:
External report SBER. 82,004, (Unpublished
Study received January 24, 1984 under
dVUl~145) preparea by Sheil Research
Ltd., Eng.,» submitted by Shell Chemical
Co., washington, D.; CDL12%23U9-A),
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unpublished submission received
Jun 2, 1977 under 100~-529; submitted
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published submission received Oct. 14,
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Corp., Kansas City,MO; CDLi1VU72022-AX}.

Bridges,bd.A. (1978) On the detection of
volatile liquid mutagens with bacteriat
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Dean, B.J. (1972) The mutagenic effects of
organophosphorous pesticides on micro-
organisms. Arch. Toxicol.30: 67=74,
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chromosomes of Drosophila melanogaster.
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Hanna,P.J.and Dwyer,K.F. (1975) Mutagenicity
of organophosphate compounds in bacteria
and Drosophila. Mutation Res,.28:405=420.
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of mutagenic etfct atter feeding ai-
chlorvos to latvae of Drosophila
melanogaster. Mutation Res. 2031 7-15.
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tance mutations in Escherichia Coli K-li:
mutagenic activity of monofunctional
alkylating agents including organophos-
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range, 0.11-0.23)
(820 my/kg}

lsions, caoma)

Dose tested = 0.10, 0.25, 0.50 and

]
= 0.19 ml/kg(
had partial

0.69 ml/kg

5.0 ml/kg - New Zealand albino
n
{paralysis, comwu

paralysis from 0 - 72 hrs after
application)
Dose tested = 0.10, 0.25, 0.5 and

(all survivors
LDgg =

£

0.75 ml/kg
LOsgp = 1180 mg/kg

FRENTOM DIVP 236750
FIVE (Vapona)
Insecticide

FIVE (Vapona)

Insecticide
(BPA Reg.§655

PRENTUK DIvP

Acute dermsl Lo -
rabbit;

Product Safety Labam.;
Acute derwal Lixg ~
1T-573; S/20/719

rabbity




Supplementary

K/A

: cawparison was with

controls of the same sex on the same

date,

£
&
£
£
]
&
c
g
-«
%
[ ]
g
£

week 3 to week 6. Product caused a
wmore rapid drap in plassa ChE

{a registered collar with 8% Chlor-
statistically significant by two~

REC ChE activity in terms of pretest
R ChE ditferences usually were not

from week 3 through week 6). Logs
technical DINP and 4.44% 99% techni-
cal Chlorpyrifos also averaged less
values than did controls (15% less
fraom day 3 through week 2; 1Y% less
from week 3 through week 6).

wearing a collar with 8.87¢ I

RBC ChE activity in terms of pretest
from day 3 through week 2; 17% less

from pretest valuyes from day 3 to
week 27 average of 53% plasma ChE
inhibition fram pretest values from
activity than did a reference collar
wearing this collar averaged less
values than did controls (8% less

pyrifos as sole active). Dngs

tailed tesr

253549

«7.008
as e .‘.m

.+ e -e tg,

collar)
collar includes

an inside strip
oontaining no
actives,

campounds . 0.53%

qﬂdorprrifos. .
The total

DINP-related

C?I)lil’“m - ‘ “ m...-o
dermal - dog: Interna—

tional Ressarch and

Development Corp.}

84-0337; 06/11/84




Tox Chem No. 328 Dichlorovos

Results:
LDsn, 1Ly, PIS, NOEL, LEL

Supplementary

° - - -

Page 16 of U

ignif-

day
1x

3 to week 4, 5/6, subjects in

raging

plasma ChE depression. S
ChE depres-

ing subject

20 week collar exposure; from
ChE depression; remamining subject
Remain

ceemed more sensitive ave

8
all times after exposure initiated

Approx. 95% C.L for KBC ChE inhibi
tion in 5 of the subjects in 1X

group from day 3-week 4 was
13. 44U .10,

depressions were more pronounced

bition duriny this period. C(hk-
in 3X and 5X groups.

showed more then 708 RBC ChE inhi-

sion at IX, 3X and 5X levels at

group showed average of 65% plasma
icant (p=0.0l) plasma

Unclear if collars 0.5, .0.8 or

1.0 mg

= 283 mg/kg (male) -

Lixg
LDsg = 283 my/kg {Easale}

400 my/kg < Lixp < 8UC mg/kg

t conjunc—- I1I
Ju

No corneal opacity, sli
tival irritation

: I 1
I

s 8. 5,8, 5,3
it HIE B
ik 27288 2§2R% =27:8°%

doy; Intermational Res. | DINP-related
arxi Development Corp.;

Chol inesterase derwal -
$259-300; 8/8/83

Acute oral Lix, - rat

Acute dermal LDgg -
rabbit

, Primary eye irritation -{(1021-Rule;

: rabbit
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Gene mutation study in bacteria
and insects., a(Ames; E. coli reversions)

b(Qspsthila)

Gene mutation in bacteria (E. coli,
S. marcescens reversions)

Gene mutation study in bacteria
(Es coli K=12, 5=-MT resistance)

Gene mutation (Ames; E. coli WP2)
and DNA repair (B. subtilis rec)
studies in bacteria

DNA repair studies in bacteria
(E. coli Pol-A assay)

Chromosomal aberration study

in insects (Drosnphiia)

Gene mutation study in insects
(Drosophila SLRL)

Gene mutation in bacteria (E, ecoli
streptomycin resistance)

Gene mutation in bacteria (E.coli
reversions)




Gaines,T.B. The Acute Toxicity of Pesticides to Rats. Tox.
Appl. Pharmacol. 2: 88-99, 1960. Also unpublished submission
received February 14, 1961, urder PP0299, Submitted by Chemagro

Corp., Kansas City, MO.
Caswell No., 328 MRID 00005467
Materials and Methods:

The acute oral and dermal LDs0 of 42 pesticides was deter-
mined in Sherman strain rats. Dichlorvos Tech (purity not stated)

was one of 42 pesticides studied.

—

Fifty-nine male and 80 female Sherman strain rats, with
body weights of 175 and 200 grams for the males and females
respectively were used in the oral LDgy study. The animals were
administered the test compound in peanut oil by atomach tube

at 0.005 mL/g of body weight.

One hundred and ten males and 50 females similar to those
used in the oral LDsg study were used for determination of the
acute dermal LDgg. In this study the test compound was dissolved
in xylene and applied at 0.0016 mL/kg to an area of 3.0 x 4.5
cm of prepared skin. The test solution was applied slowly to

prevent run~off with a 1 ml pipette with 0.0l ml graduations.

Animals were individually caged during the study. After

compound administration they were observed on¢ce/hour for tox-

ic signs on the first postdosing day, then daily theceafter for ) 35

14 days. v
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LDsg values were determined using the Lichfield wWilcoxon
method.

Regults:

Rats treated with organophorous compounds were reported
to show cholinergic symptoms. Female rats were reported to be
more sensitive than males to the test compounds. The oral LDg0
of dichlorvos was calculated to be 80 (60 to 104) nmg/kg in male
rats, and 56 (48 to 65) mg/kg in female rats. The dermal LDgg
was calculated to be 107 (85 to 137) mg/kg in male rats, and
75 (59 to 96) mg/kg in female-rats.

Discussion and Conclusions:

The oral and dermal LDg0 studies on DDVP is included in
4 repocrt of the acute toxicity of 42 pesticides. Although the
dosage levels used to treat the test animals were not reported,
all animals treated with DDVP gither orally or dermally died
within the first hour after treatment. It is assumed that the
doses administered encompassed the doses reported for the 95%

confidence limits.

Toxicity Category: Il for Acute Oral LDgp

I for Acute Dermal LDgg

Core Classificationt Minimum




Citations Schafer,J.H., 1976.Eye Irritation Study in Rabbits Using
Technical DDVP. Unpublished report received June 16, 1981, prepared
by Elars Bioressarch Laboratories. Submitted by Colorado Organic
Chemical Co, Inc. EPA Acc. No. 42118-23. MRID No. 0076822

Caswell No. 328,

Test Substance:

Technical DOVP (0,0,dimethyl-0-(2,2,dichlorovinyl)-phosphate

Test Species:

8ix New Zealand White Rabbits, 3/sex, weighing approximataly 3 kg
were used. All animals were exazmined and found free of eys defacts
and irritation prior to the start of the study.

Experimental Procedure:

Each rabbit received 0.1 ml of DDVP equivalent to 5 mg in the left
eye diluted in propylene glycol. The dose was 1.67 mg/kg of body
weight. The lids were held together for a short while following
instillation of the test chemical. The right untreated eye served
as the control. The treated eyes ware not washed.

Animals were kept in standard wire cages with food and water
available ad libitum and were examined at 24, 48, and 72 hours
atter application of the compound. The extent and nature of
injury to the syes ware graded according to the Draize system.

Results Reported:

No corneal injury was reported in any of the rabbits. One rabbit
exhibited mild resdness and chemosis at the 24 hour evaluation
(Draize scoras =4), All rabbits eyes were described as normal at
48 and 72 hours post treatment.

Discussion and Conclusions:

The results reported indicates that Technical DDVP at the dose
level used was a mild eye irritant in New Zealand white rabbits.

The toxicity category is III.

The Core classification is Minimum.




DATA EVALUATION RECORD
MacDonaid, R.; Thorpe, E.; Hendy, R. et al, Toxicology ot Consumer
Products. The Acute 4-hour lnhalation Toxicology ot Dichlorvos
Vapor in Rats and Mice. Report No. SBER 82:008. Submitted by
Shell Chemical Co., Washington, DC.
Caswell No, 328 MRID 00137239

Macerials and Methods

Test atmospheres were generated by passing a controlled tlow
ot dry air through two wick-type- caturators containing 97.8 percent
pure Dichlorvos Technical. The saturators were immersed in a
wvater bath maintained at 22.5 °C. The vapor concentration was
adjusted by mixing the saturator output with a stream ot dry
air. Vapor tlow trom the generator was adjusted to 10 L/minute.
Chamber temperature was maintained at 22 °C. The concentration
of dichlorvos was monitored by periodically drawing known volumes
ot the atmosphere though aliquots ot ethyl acetate, and analyzing
the resulting solutions by GLC using an alkali tlame ionization
detector. Samples were taken toth at the chamber entrance and
exit to quantity any adsorption etfects. A Total Hydrocarbon
Analyzer was used to monitor the output from the generating
system.

Specitic Pathogen Free Wistar rats and CF) mice were used in
this inhalation study. Groups ot 10 animals, 5/sex were exposed
"head only" to atmospheres ot the test substance tor 4 hours.

Two exposure chambers were used per group of test animals. Each
chamber contained tive ports to locate the "head only" restrainers.
. The test atmosphere trom the generator was split and passed

through each chamber at 5 L/minute. The control animals (5/sex)
were exposed to dry compressed laboratory air only. The tlow rate
through each chamber was 10 L/minute.

Mice were exposed to the test compound at 218 mg/m3. The
tirst group ot rats was exposed to a saturated solution ot the
test compound at 250 mg/m3. Three ot tive males died during the
exposure. Subsequent exposure concentrations used were 85, 147,
198, 206, and 210 mg/m3 tor rats. Atter exposure to the test
chemical, animals were housed indiviaually in stainless stesl
cages. Food and water were available ad libitum. Animals ware
observed tor toxic signs trequently du?Thg the exposure perioa
and daily thereatter tor 14 cays. Body weights were recorded on
day 0, 7, and 14 ot the test pericd. Initial body weights were
208 to 356 grams tor rats, and 26 to 41 grams tor mice. All high-
dose and control ratas were subjected to gross pathological
examination at study termination or at death.




Results

All dichlorves concentrations in the exposure chamber were
reported to be stable and within 10 percent ot the mean tor the
duration ot all exposures. The atmosphere at the exit ot the
exposure chambers showed dichlorvos concentrations within
18 percent ot the inlet concentrations. Exposure concentrations
are shown in the tollowing table, taken trom the report.

Chamber Concentrations in Acute
Inhalation Study

Dichlorvos
Exposure Concentration Mortality+*+
Number (mg/m3) (%)

17.2.82 218

11.2.82 Saturated¥++
18.2.82 210
22.2.8%2 85
25.2.82 142
l.3.82 206
9.3.82 198

+ Coetticient ot variation, eight measurements.
++ Compound related; 5M, S5F per exposure.
+++ Estimated to be 250 mg/m3.

In rats in the initial exposure study, the atmosphere was estimated
to be oversaturated with 250 mg/m3 ot dichlorvos. Three rats

died at this exposure level. In a subseqQuent exposure using 210
mg/m3 ot dichlorvos, all ot the test animals died. At 198 mg/m 3
and 206 mg/m3 no morgality occurred. One animal died atter
exposure to 85 mg/m ¢ ot the test compound.

Clinical signs ot ataxia and lethargy atter exposure were
reported in rats. Clinical signs disappeared by day 10 in surviving
animals. No body weight ditterences between control and treated
animals were reported. At necropsy, no signiticant ditterences
in macroscopic tindings were reported between control and treated
rats which survived to termination of the study. All rats that
died auring the study showed macroscopic signs ot respiracory
tailure and pulmonary congestion. . 89

LW




The LC5g in rats was reportad to be > 198 mg/ ™,

Clinical signs of oody tramor, lethargy, hind leg paresis and
splayed gait were reported in treated mice. All toxic signs dis
appearad by day 2 after axposure to the test chamical. No nor-
tality was reportad in mice. Body weight jain «as similar in coatrol
ard treated mice. The inhalation LCg g for dichlorvos in nice was
reported to be > 218 mg/ md.

Discussion and Conclusions

Although the reporting of the exposure strate3y is vagus, @.7.,
it is not clear whether the nouinal concentration and the actual cone
centration of the test cagound are equivalent, the results reported
justify the investigators' conclusions that the inhalation LCsq ia

> 198 my/ m3 in rats and > 218 mg/r @ in mice.
The study is core classified as Miniman.
The toxicity category is I for rats.

II for mice.




Kimmerle,G; Loser,E, Delayed neurotoxicity of organophos-
phorous compounds and copper concentration in the serum of hens.
Pages 173-178, in EQS Environmental Quality and Saferty: Global
Aspects of Chemistry, Toxicology and Technology As Applied to the
Environment. Vol.3. Academic Press, N.Y. (also in unpublished
submission received Oct.l4, 1983 under 4E2983, submitted by

Mobay Chemical Corp., Kansas City, MO.

Tox. Chemical 328 MRID 00132355

Materials and Methods:

Dichlorvos was one of 13 organophosphate compounds tested
for delayed neurotoxicity in hens after single and repeated
oral or intraperitoneal administration of the compounds. The
test compounds were: azinphosa-methyl (Gustathion), dichlorvos
(DDVP) ediphensoph (Hinosan), fenthion (Baytex, Lebaycid),
oxydemetonmethyl (Metasystox=R), parathion, trichlorfon,
(Dipterex), triocresyl phosphate (TOCP), and five compounds
related to DDVP.

White leghorn hens aged 16-18 months, weighing 1.5 to
2.0 kg were administered the test compounds over a range of doses
overlapping the oral LDsy. Some animals were dosed orally, and

some were dosed intraparitoneally. The individual doses wers not

reported. In some cases, atropine 50 mg/kg, or atropine 50 mg/kg




plus 2-PAM 100 mg/kg were administered to the test animals.
After acute administration of the test compound, the animals
were observed for 42 days. In subacute tests, the compounds
were administered in the food for 30 days, and the animals
vere observed for neurotoxic signs for 28 days. Only four
compounds, azinphos-methyl, fenthion, trichlorfon, and TOEP

were evaluated after subacute administration.

Results:

No signs of delayed neurotoxicity were reported for azinphos=
methyl, dichlorvos, ediphenosoph, fcnghion, oxydemeton-methyl,
or parathion after acute administration of the compounds. The
dichlorvos related compounds and TOCP were reported to demon-
state neurotoxic signs. Administration of azinphos methyl,
fenthion and trichlorfon in the diet for 30 days produced no
signs of neurotoxicity. Nerve demyelination was reported in

animals receiving 10 ppm or more of TOCP.
Discussiont:

The study described above is inadequate to determine the
delayed neurotoxicity of DDVP. The study is not adequately des-

cribeds no individual dosage levels or number of animals per

dosage level are reported for the adut- studies and no indive

ual animal data:-is given. be




In the subacute portion of the study, the animals were
16 to 18 months old at study initiation, and were dosed for 28
days. Current Agency guidelines for subchronic delayed neurotoxic-

ity to be 8 to 14 months old at the start of the study,and that

animals be dosed for 90 days. Neither individual animal data or

histopathology is reported.

Based on these considerations, the study is classified

as Supplementary.
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Schwetz, B.A., Ioset, H.D., Leong, B.K.J. and Staples, R.E.

Teratogenic Potential of Dichlorvos Given By Inhalation and

Gavage to Mice and Rabbits. Teratology 20:383-388, 1979,
Caswell No. 328

Materials and Methods

virgin CP-1 mice and New Zealand rabbits (number not stated)
were used in this study. Animals were housed in temperature and
humidity controlled rooms (22 :‘2 *C; 45 + 3% h) with a 12-hour
light and dark cycle. Dichlorvos (DDVP) 96 percent was admini-
stered to pregnant mice from day 6 through day 15 of gestation,

anc to pregnant rabbits from day 6 through day 18 of gestation.

The day a vaginal plug was observed was considered day zero
of pregnancy in mice. The natural mating day was considered
day zero of pregnancy in rabbits. Dichlorvos was administered
orally by gavage in corn oil at 60 mg/kg/day to mice, and at

5 mg/kg/day to rabbits. Control animals received corn oil only.

The doses used in this study were determined from a previous
oral range=-finding study. Doses of 100 mg/kg and 200 mg/kg of
dichlorvos produced signs of cholinesterase inhibition in mice
after administration from day 6 to day 15 of gestation.

Decreased food consumption was the only toxic sign reported for
the 60 mg/kg dose. Similarly, doses of 1V mg/kg and higher of

dichlorvos administered to rabbits orally from day 6 through

day 18 of gestation produced signs of cholinesterase intowvicionm
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weight loss and death. The doses used in the main study were
considered the_maximum tolerated doses. The test compound was
also administered by inhalation on days 6 through 15 to mice,
and days 6 through 15 to rabbits at 4ug/L. Duration of
exposure was 7 hours/day. This dose was.solcctod because in a
previous teratology study in which concentrations ranging from
0.25 to 6.25 wg/L were used, thesre was a maternal mortality
rate of 80 percent and signs of cholinesterase inhibition at

concentrations highur than 0.25 ug/L in rabbits.

Mice and rabbits exposed.to dichlorvos by inhalation, were
placed in stainless steel inhalation chambers in which the
dichlorvos atmosphere was generated by metering dichlorvos at a
known rate into a heated vaporization f£lask and drawing the
vapors into the chamber. The nominal concentration of 4 ug/L of
dichlorvos was calculated from the ratic of the rate of delivery
of dichlorvos to the rate of the total airflow through the
chamber. The actual concentration of dichlorvos was determined
by passing a 25 L sample of chamber air through an ethyl acetats
trap; concentrating the sample, and analyzing an aliquot by
GLC. Four samples were analyzed/day. The control animals in
the scudy were placed in inhalation chambers receiving fiitered

room air only.

All animals were observed daily for toxic signs, were
weighed during the experimental period, and were sacrificed on
the appropriate gestation day (18 for mice, 29 for rabbits).

95
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The number of live, dead, and resorbed fetuses of both species

were noted. Fetuses were weighed, measured, sexed, and examined
for external malformations. One-third of fetuses from each

licter was examined for aoft tissue malformations. Hdeads wers
fixed in Bouin's solution, sectioned and examined for hydrocephaly.
All tetuses were preserved in alcohol, cleared and stained with

alizarin red-S, and examined for skeletal alterations.

Statistical Analysis

The incidence of fetal alterations and resorptions wvas
analyzed by a modification of the Wilcoxon test. Maternal and
fetal body weights of were analyszed by one-way analysis of variance.

All values of p < 0.05 were considered significant.
Results

In mice administered 60 mg/kg of dichlorvos by gavage,
mean body weight of the dams was reported to be significently decreased
on day 16 but not at sacrifice on day 18 when compared to the
controls. No body weight difference between control and treated
animals was reported after inhalation exposure. Administration
of the test compound by either route was reported to have no
significant effect on the number of implantations, live tetuses
or resorptions per dam. Likewise no teratological response was
produced by administration of the test compound. The resulta

reported in this study are shown in the following table which

was taken from the report. .. 96




Mics: chservetions at sacrifice

m”%w

m—a 132 uoz 12+3
12%2 12%2 11+3
D.GEI 1 1.0%1.0 1.0%1.3 0.730.7

No. fetuses (Mo. litters)

1(2)3 2(2)4 0 1(1)3
0 1(1)8 0 0
0 0 0 0
54146 0156 53147 55148
1.0640.14  1.0740.06  1.10+0.08 1.1340.11

23.M41.5 23.440.9 23.740.8 M.31.3

In rabbites, no physical or behavioral toxicity was oimerved
which could be attributed to administration of the test compound.

Reither maternal body weight nor litter weight was reported to

be significantly different between control and dichlorvos
treated racbits. There was a significant increase in the
incidence of resorptions in the rabbits given dichlorvos by
gavage, but not in the group given dichlcrvos by inhalation.
There was no increase in the number of litters with resorptions.
NO major external, visceral or skeletal abnormalities were

reported in the offspring of dichlorvos treated animals.

The results obtained in the study are shown in the following

table.




8+2 .2 -+
6.6+3.0 7.502.9  8.4%1.3
1.892.8 0.640.8  0.430.7

Wo. fetuses (Mo. litters)

0 0
0 0
0 0 0
46154 53:47 47:53
39.244.8 37.445.9 36.6+5.0

08.4+5.4 91.646.5 88.043.3 91.1+4.3

15 of geetation.
of litter waluss + S.D.

The iavestigators concluded that dichlorvos administersd

to wice and rabbits at the doses used did not produce a
teratogenic response whather the campound was administered
orally or by inhalation.

Discussion and Conclusions

In reviewing the study, a number of deficiencies wars
noted. Only one dose level per species was used in euch
axposure. The dome levels used for the oral range-finding study
in rabbits is not reported, therefore .t is not obvious whether
5 mg/kg is the MTD. No maternal data, such as number of animals
used , animal weight, or food consumption is provided. The res-
demonstrate that dichlorvos was not teratogenic in the two

species studied at oral doses of 60 mg/kg in mice, and at S mg/kg
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in rabbits. Ng tératologic response was obtained when dichlorvos

was administered to mice or rabbits by inhalation at 4 ag/L.
Based on the deficiencies noted in the study, it is classified

48 Supplementary.
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DATA EVALUATION RECORD
t

Thorpe, E.; Wilson, A.B.; Dix, K.M. (1972) Teratological studies with
Dichlorvos vapour in rabbits and rats. Arch. Tox. 3: 29-38. Unpublished
submizsion received April 27, 1976, Accession No. 201-125, Shell Chemical
CO., Mhimtﬁn' D.C. (DL: 224034-D.

Cagwell No. 328 MRID 00063564

Materials and Methods:

Dimethyl 2,2~dichlorovinyl phosphate (Dichlorvos ) >79 percent pure
was introduced into stainless steel inhalation chambers at concentrations of
0.25, 1.25; arnd 6.25 ug/L by passing the air through a saturator system which
contained dichlorvos. The air stream was fed into the inlet duct of the charber
where it was diiuted with the major inflow of laboratory air. The test concen-
trations of dichlorvos vapor were achieved by adjusting the air flow through
the saturatoc. Concentrations of dichlorvos in the chamber were decermined
by drawing a defined air volume into ethyl acetate and analyzing the solution
by gas-liquid chramatography using a phosphorous specitfic thermionic detector.

Animals used in this study were virgin female Dutch rabbits weighing
2 to 3 kg and virgin female CFE rats weighing 200 to 300 grams.

Female rabbits were caged with males of prowen fertility, four females
to one male, and observed for mating. The observed mating day was considerad
day one of pregnancy, and the pregnant females were then caged separately in
inhalation chambers until day 28 of gestation.

Ferale rats were caged with males of proven fertility, two females to
one male. Vaginal smears were taken daily 202 examined for the presence of
spermatozoa. he day on which sperm was oxervel vas termed day one of preg-
nancy. The pragnant rats were caged singly in the inhalation chambers until
day 40 of pregnancy.

Allocation of females to males and to the various treatrents were ran-
domized for both species,

Croups of 15 rats ana 20 rabbits were exposed to the test atmospheres
of dichlorvoe (0.25, 1.25, and 6.25 ug/L) of air for 23 hours daily, 7
days per week. Because of high mortality the 6.25 ug/L group was elim-
inated fram the stuagy and a second experiment was perforred using groups of 20
rapbits at dosage levels of 0, 2, anl &4 ug/L of dichlorvos. Animals
were observed daily for behavioral and toxic signs. At the end of the ex-
posure period, the females were sacrificed, and the uterine contents examined.
The nuber of live fetuses, stillbirths, and resorption sites were noted.
Fetuses were weighed and examined for sxternal malformations. Half of each
litter was stained with alizarin red and examined for skeletal abnormalicies.
The rest of each litter was fixed in Bouin's sclution, sectioned, and examined
for visceral alnor alities.
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Plasma, efythrocyn, ard brain cholinesterase activity was estimated fram
a selection of the adult fanales. Statistical analysis of cholinesterase was
by analysis of variance followed by Student "t" test,

Rasults:

1. No toxic signs were reported in rats or rabbiis administered 0.25 and
V.25 ug/L of dichlorvos. Rats exposed to 6.25 ug/L showed decreased activity,
and 16 of the 20 rabbits exposed to 6.25 ug/L died or were sacrificed in
extremis. Toxic signs exhibited in the 6.25 ug/L group of rabbits werw:
anorexia, lethargy, nuscle tremors, muccous nasal discharge, and diarrhea.

Nine of the deaths occurred after the inhalation chamber concentration reached
8 ug/L of dichlorvos. In the second study in rabbits conducted at dose levels
of 0, 2, and 4 ug/L of dichlorvos, six rabbits exposed to 4 ug/L died or were
sacrificed becauss of toxic signs when the chamber concentration was increased
due to a filter failure.

2. Plasma, erythrocyte amd brain cholinesterase were depressed to 67, 71 and
72 parcent of control for the mid dose and t¢ 27, 12, and 17 peroent for the
high dose rats. In rabbits, plasma, erythrocyte,and brain cholinesterass act-
ivity were depressed to 65, 32, and 44 percent of the control at the 1,25 ug/L
dose, and depressed 15 percent or less at the 0.25 ug/L dcse.

3. Exposure of CFE rats to dichlorvos at concentrations of 0.25, 1.25, and
6.25 ug/L of air from day one of pregnancy detonstrated no effect on the
nuther of pregnancies, fetal resorptions, late fetal deaths, litter size,
or m@an fatal weight.

4. Exposure of Dutch rabbits to of dichlorvos at concentrations of 2.0
and 4.0 ug/L resulted in a slight depression of rmean fetal weight in the
offsprirg of animals which received 4.0 ug/L (p < 0.95).

S. Skeletal atnormalities were reported in one fetus in a litter from the
0.25 ug/L expesed rats, but this was not considered campound related since

no other abnormalities were reportad in other litters fram the same

group, or in litters exposed to higher concentrations of dichlorvos. No comn~
pound related skeletal or visceral abnormalities were reported in the rabbits.
The litter data are shown in the following table, taken from the investigators'
report.

Jdiscussion and Conclusions:

Although the actual concentrations of qichlorvos used in the inhalation
chambers were not discussed in the study, the graphed data supplied deron-
strate that the average actual concentration of the test campound was camparable
to the naminal concentration.

Based on the daca presented, dicnlorvos was not a demonstrated teratogen
at the dose levels studied. holinesterase activity was Jdepressed in both rats
and rabbits exposed to the compound. A Zeficiency notad in the study was that
neither food consumption nor body “eight Jats were reported in the dams and Soes.
The NOEL for embeyo/fetotoxicity 13 6.25 ug/L in the rat, amd 2 ug/L in the rabbit,
the latter based on decreased fetal weights at 4.0 ug/L in rabbits.

104
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The MOEL for cholinesterase inhibiticn was 0.25 ug/L in the rat. A
NOEL for cholinesterase inhibition was not determined in the rabbit.
Sixteen or less animals pur dosage level wers used in the rat teratology
study, therefore, that portion of the study is classified as Supplementary.
Current FIFRA Guidelines require 20 rats/dosage group.

The rabbit study is classified as Minimum,
The rat study is classified as Supplementary

Maternal LEL = 0.2 ug/L (decreased ACHE)

Fetotoxicity LEL = 4 ug/L ( decreased fetal weight)
" NOEL= 2 ug/t

Teratogenic NOEL > 4 ug/L

| =

A/D ratio = maternal LFL = 0,25 * 0,06
Develcp. Tox LEL 1 L:;?E

A/Dratios= ¢ 1




Ettects of Dichlorvos on Pregnancy and on the
Fetuses or CPE Rats and Dutch Rabbits Exposed to
Dichlorvos Throughout their Gestation Period

No. ot Mean No, of Mean No. of Mean live Mean
No, of survivors resorptions late fetal litter waight per

dams pregnant per_littar deaths aige fatus ¢

16 16 G.9 0.06 13.6
(: 0.%1)
9 8 0.3 0 4.6
(+ 0.73)
10 : 13.]
(+ 0.72)
10 . 13.1
(# 0.72)

_—
i+
=

W
—

- a—
I+ I+
ONONONON

ek
—

-
|+
L

4.4
(£1.01)
6.4
{+ 0.99)
6.6
{+ 1.05)

23.1
(+ 0,98)

23.2
(: 1.02)

204 20.2
{+ 0.98)

216 rabbits in this group died or were killed during exposure.
Brabbits surviving to the end of the exposure.

COne rabbit died during sxposurs

95 rabbits died or were killed during exposure.
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DATA EVALUATION RECORD (20)

Witherup, S.; Caldwell, J.3.; Hull, L. The effects exerted ujon
the fertility of rats, and upon the viability of their oftspring

by the introduction of Vapona (R) Insecticide into their diets.
{Unpublished study received April 4, 1967 under 7:42166; prepared
by Univ. of Cincinnati, Dept. of Proventive Medicine and Industrial
Health, Kettering Laboratory, submitted by Shell Chemical Co.,
Wllhingtﬁn. D.C.; CDL:221632-J)

MRID No.: Q0050012
Caswell No.:328
Materials and Methods

The test chemical (2,2-dichlorovinyl dimethyl phosphatae,
93% pure) at doses of 0, 0.1, 1.0, 10, 100, and 500 ppm was
administered in the diet to six groups of weanling Sprague=-Dawley
rats each containing 15 males and 15 females. Control rats
received Purina Laboratory Chow. Diet was prepared freshly each
week. Pood consumption was not recorded. Animals were housed
by sex, five per cage until they had been on the test diet for
¢ weeks, and were approximately 90 days old, then housed together,
three males and three females/cage. When the females became
pregnant, they were removed to individual nesting cages and
observed daily. After delivery, pups were examined for external
anomalies, grouped according to sex, and weighed.

The P) and F) generations were mated twice. Offspring from
the first of these litters weare kept for 7 days, sacrificed, and
examined for visceral abnormalities.

Second litters were nursed for 3 wesks, grouped according to
sex, and weighed. Litters were reducsd to 20 females and 10
males, fed the same diet as their parents and caged together for
mating at 3 months of age. One male was caged with two females.

Animals of the second and third gensration weres mated once
only. Offspring were weaned at 21 dayso.

For each generation the following parameters were monitored
from sach group: number of females mated, number of matings,
aumber of litters produced, number of still and live births,
external abnormalities noted, average pup body waight at birth,
numbar of pups alive at 7 days, number of pups alive at 21 days,
and total number of pups surviving.

No statistical analyses were performed.

Results Reported

In the first mating of the P; generation, 15 females of each
group were mated, resulting in 14 to 15 litters in each group.
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Litter size was reduced in the S00ppm group, and the number of

pups dying during the first wesk was increased when compared to
the controls (8.4% control; 11.9%, 570ppm) .

In the second mating of the Py, 13115 litters were produced
in the control group, and 14 to 15 litters in the treated groups.
The number of pups born and the number of pups which died during
the first 21 days were similar in all groups except for the 0.lppwm
group.this group had 185 bLirchs and 44 deaths 48 compared to 147
and 22 in ths controls.

Mean pup body weight at birth was reported to be similar
in both sexes in both litters. Mean 2l-day body weights were
also comparable among all groups.

In the F) generation, the pregnancy rate was 100 percent
among all exposed females in both matings. In the first litter,
the number of live births and number Of malas and female pups was
similar in all groups except the 10 ppm group. PFive still births
occurred at 0.1 ppm and eight at 500 Ppm. Survival was similar
among all groups. Mean pup birth weight and survival were simjlar
in all groups. In the second litter, number of live births,
number of male and female Pups, and number surviving at 1 and 3
weeks were similar. —_

In the F; and P3 generations (mated only once) the pregnancy
rate was 100 percent of the females mated. The number of still
and live births were higher in these generations than in the P1
and F) generations.

No difference between the cortrol and treated was reported
for any generation in the ratio of male to female prugeny. No
difference was reported in the mean birth Wweight or the 2l-day
pup weight. No difference was reported in survival of the
offspring.

There was increasge in mortality in the offspring ot the Fa
and F3 generation, but this was generalized, applicable to all
groups, and not considered compound related. No external
or visceral abnormalities were reported in any of the pups in
these licters.




Based upon the results obtained in this study, the investiga~-
tors concluded that administration of Vapona R insecticide con-
taining 9) parts by weight of 2,2 dichlorovinyl dimethyl phosphate,
at dose levels of 0.1, 1.0, 10, 100, and 500 ppm had no adverse
effect on fertility in rats as measured by litter size, viability,
growth, and development of the offspring.

Discussion and Conc¢lusicon

This study was submitted in 1967. Although 't is not adegquate
by today‘s standards, indicatod by the use of 15 :nimals per sex
per dose level,no btody weight or food consumption data reported,
no individual animal data and 70 histopathology data, it demon-
strates that Vapona R insecticide had no toxicoloyical effect on
reproduction when fed in the diets of rats for thres generations.

The core classification is Supplementary.

—




DATA EVALUATION RECORD

Blucher, W.; Budd, E.R.; Dewey, M.L. Ninety oOay Chronic Toxicity
Studies of Vapona-R Insecticide tor Dogs. Report No. 1.
Unpublished study prepared by Hine Laboratories, Inc. Submitted
by Shell Chemical Co., washington, D.C. April 4, 1967.

Accession No.: THZleé MRID Nos: 0UU50010

0GU13550
Caswell No:l28
Materials and Methods

Twenty four purebred beagle dogs, 6 to 12 months old, ware
randomly assigned co trearment groups (3 sex/group) receiving 0,
S¢ 15, or 25 parts per million (ppm) of dimethyl 2,2~dichlorovinyl
phosphate (DDVP) 93%, by capsule. The test doses wers prepared
by diluting the test compound to the appropriate concentration
with olive oil. Control animals received olive oil only. Prior
to the start of the study, the animals were inoculated against
distemper, rabies, and hepatitis, and were dewormed if necessary.
Animals were housed two per kepnel (temperature 76* - 88 *F) and
exercised twice daily for 25 to 30 minutes per exercise period.
They were fed a standard labozatory diet once daily. Twenty-one
days after start of the study, the dose of the 5 ppm group was
increased to 50 ppm and an additional S ppm group added.

Animals were observed for toxic signs three times weekly.
Body weight vas recnrded every 2 weeks. Animals which became
i1ll Quring the study were treated with antibiotics. Clinical
observations for Hgb, WBC, (total and differential) BUN, and
bilirubin were done on all animals prior to start of the study,
and at study termination. Red blood cell and plasma cholinesterase
activity were determined initially and every 2 weeks during the
study. Brain cholinesterase was determined at study termination.
At study termination, animals were given complete necropsy
examinations, and weights were determined for heart, lungs, liver,
kidney, and spleen. The following tissues were fixed in formalin,
stained with hematoxylin and eosin, and examined microscopically:
brain, parotid gland, submaxillary gland, lymph nodes, trachea,
ileum, thymus, stomach, lungs, heart, aorta, vena cava, thyroid,
@sophagus, gall bladder, adrenal, kidney, liver, bladder, pancreas,
bone marrow, rib, sternum, and gonads.

Rasults

All animals survived the study. Fourteen animals had diarrhea
for 5 days and were treated with gentian violet. Three animals,
one low and two middose developed upper respiratorv infections,
were treated with antibiotics for 4 days, and recovered within 7
days.
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Excitement and hypsractivity were reported among all the
high=-dosas dogs and two out of six of the 15 ppm dogs which the
investigators attributed to accumulation of acetylcholine or
other chemical mediators in the CNS. Dogys in the top two dosage
groups showed incresased urinary output.

No significant difference in weight gain was reported between
control and treated animals. The higheat treatment group gained
the least weight. The investigators intorpreted the similarity
of weight gain among the groups as an lndication that the test
compound had no effect on food intake, intestinal motility, or
growth pattern. Food consumption was not measured.

No significant diffarence in hemoglobin values were reported
when initial and final counts within groups were compared; howaver,
final hemoglobin values were significantly lower (p = 0.05) in
the 50 ppm animals when compared to the controls.

No significant difference in white blood cell counts were
reported in the treated znimals. No difference in blood urea
nitrogen or bilirubin concentration was reported between control
and treated animals.

Although there wers variations in organ weights in animals
within groups, no compound-realated difference in terminal organ
weight was reported among the treated animals. In the 5 ppm
group, there was a significant increase in the liver/body weight
ratio when compared to the control {(p = 0.005). Ons animal (No.
20 of the 15 ppm group) had an extremely large liver. Blood
cholinesterase values in all groups iacluding the controls,
varied randomly with time.

No consistent decresases in RBC or plasma cholinesterase were
raported, although the greatest decreasse in the high dose dogs
was saen on day 54,when RBC cholinesterase was 41.3%, the plasma
cholinestarase was 54.2%,and the total cholinesterase value was
47.8% of the control.The greatest decrease in the 25ppm degs was
seen on day 74 when RBC cholinesterase was 41.3% and total chol-~
inesterase was 51.2% of the control. These were considered compound
raelated effects.

At terminal sacrifice, brain cholinesterase activity was
decreased to 32.8% of control at the S50ppm dose ana to 88.6% of
control at the 25ppm dose while no changes ware obsarved at the
two lowest domes.

No gross pathological changes attributable to administration
of the compound were reported. Histological lesions such as
chronic hepatitis, liver cirrhogis, bronchopneumonia, and tubular
kidney degeneration were ohearved randomly among all groups,
including the controls. No lesions attributable to compound
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administration ware reported.

Discussion and Conclusions

This subchronic dog study was conducted in 1967, and although
it does not meet the current Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) guidelines, it demonstratas that the test
compound jroduced a decreasc in blood and brain cholinesterase at
25 and 50 ppm,toffoc'ﬂnc\ & NOGL of 1SPpm v Lav-

Only three dogs were used par dose level,therefore the study
is classified as Supplementary.




DATA EVALUATION RECORD

Jolley,W.P.; Stemmer, K.L.; Ushry, W. The effects exerted :'pon

Beagle dogs during a pericd of two years, by the introduction of
Vapona R insecticide into their daily diet.

Submission No.: Unknown MRID No.: 00059398
Submission Date: Unknown Caswell No: 328

Materials 2nd Methods

The test campound 2, 2-dichlorovinyl dimethyl phosphate (DOVP)
93 parts by weight and 7 parts of related compound, was administered
to six groups (3/sex) of beagle dogs, 4 to 5 months old, in the
diet for 2 ysars.

The test campound was dissolved in ethanol in a 10% w/v
solution and added to Wayne Dog Food to produce concentrations of
0.1, 1.0, 10, 100, and 500 ppm. sis of the dieta

results of the dietary analyses are shown in the following table.
Table 1
The Concentration of Vapona Insecticide and

Dichlorocacetaldehyde (DCA) in a Weekly Composite
of Daily Samples of Each Diet

(Analyses from Shell Chemical Company, New York, June 14, 1965)

Nominal concentration Concentration found
of Vapona (ppm)
Vapona

*Values approximate due to interfering peak.

Animals were housed individually in air-conditioned rooms
with a temperature of 76 ‘F. Food was offered once daily for 1
hour. Water was avajilable ad libitum. The animals were observed
daily for toxic signs. Body welight and food consumption were
recorded weekly. During the course of the study animals were 110
wormed twice, and were given two inoculations for distemper and
hepatitis.
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Hematology was done on sach dog, pretest, and at 1, 2, 6, 9,
18, and 24 months for hematocrit, hemoglobin, and leucocytes
(cotal and differential). Plasma and RBC cholinesterass determi-
nations were done pretest and at 0.25, 1, 1.5, 2, 3, 6, 9, 18,
and 24 months. Urinalyses for albumin, sugar, acetone, pH, and
microscopic analysis were done pretest and at 1, 2, 9, 18, and
24 months. At study termination, brain cholinesterase activity
was determined by the method of Michel.

SGOT anxl SGPT were measured pretest and at study termination.
Alkaline phosphatase, serum protein, and albumin/globulin ratios
veres msasured at termination.

Gross necropsy was performed on all animals. Weights were
taken on liver, heart, lungs, kidneys, spleen, brain, gonads,
pituitary, adrenals, and thyroids. The following tissues were
fixed, sectioned, and stained with hematoxylin and esosin and
exarined microscopically: heart, lung, spleen, liver, kidney,
stomach, small intestine, large intestine, brain, (cortex, brain
stem, cerebellum, spinal cord) pituitary, thyroid, adrenal,
pancreas, and gonads. Additionwl sections of the CNS were stained
with Luxol Fast Blue for myelin and Nissl bodies.

Results

One dog died of acute bronchitis and pneumonia at week 68,
No compound-related toxic signs were reported. No bshavioral
changes, no excessive urination, or miosis were reported. No
compound-related body weight or food consumption changes were
reported. No significant changes in hamatocrit, hemoglobin,
leucocytes (total and differential) urinalysis, SGPT, alkaline
phosphatase, protein, or A/G ratioc were reported which could be
attributed to administration of the compound.

Red blood cell and plasma cholinesterase activity was
significantly decreased at doses of 100 ppm and above early in
the study. 1In the 10 ppm dosed dogs, RBC cholinesterase activity
only was reduced. By the end of the 2-year feeding period, most
of the cholinesterase activity had recovergd to their normal
levels. In 100 ppm males and females, RBC cholinesterase was 113
and 71 percent of control; plasma cholinesterase was 71 and 108
percent of control. In S00 ppm animals, RBC cholinesterase was
94 and 78 percent of control, while plasma chclinesterase was 97
and 90 percent of control. No inhibition of brain cholinesterase
activity was reported in animals treated at the 500 ppm Vapona
level.

No adverse effect of the test compound on terminal body
weight was reported. Mean body weight for control females was 9.0 kg
while mean body weight for treated females ranged from 8.5 -10.4 kg,

i11
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Mean body weight for control males was 10.7 kg, while mean body weight
for treated males ranged from 1l1.7 kg to 12.9 kg. Liver/body weight
ratio was 2.3%, 2.7%, and 3.4% in the control, 100 PPR males, and

500 ppm males, while in females it was 3% for the control, 2.68% for
the 100 ppm, and 4.0% for the 500 ppm groups. The liver/body weight
ratios were significantly increased at the high dose in both sexes

and at the 100 ppm dose in males.

Spontaneous histological lesions were observed in both
control and treated dogs. The most common findings were chronic
bronchitis, pulmonary, and renal granulomas. Testicular atrophy
was observed a1 one mid- and one high-dose males, but was not
considered compound related. The dogs administered 100 ppm of
Vapona were reported to show mild liver hypertrophy,while those
administered 500 ppwm reportedly showed moderate liver hypertrophy.

Discussion and Conelulion.:_

Vapona insecticide (DDVP) administered in the diet to beagle
dogs at doses of 0.1, 1.0, 10.3, 100, and 500 ppm (0.09, 0.32,
3.2, 32, and 256 ppm actual doses) for 2 years produced no deaths
and no adverse effects on food consumption, body weight, biochemical
parameters, brain cholinesterase activity, or terminal body
weights. RBC and plasma cholinesterase activity was inhibited
at 100 ppm and above, while terminal relative liver weights were
significantly increased in males at the same dosus. The test conpound
seemed to produce adverse liver effects, exhibited in cellular
enlargemant, "rarefaction of hepatic cells.® No enzyme changes
indicative of liver damage were reported.

Based on the increased relative liver weights in males at
100 ppm and above, and the enlargement of liver cells in both
sexes at 100 ppm and above, the NOEL is 10 ppm.

Only three dogs were used per dose level studied. Current FIFRA
Subdivision P Guidelines require 4 animals per sex per dose. However,
because % dose levels were tested, the study is classified as
Minimum.




Blair,D.; Dix,K.M.; Hunt,P.F. et al. Two Year Inhalation
Exposure to Dichlorvos Vapor. Report Ne TLGR. 0074. Unpublished
study received October 2, 1974 under unknown Acc. No. Submitted

by Shell Chemical Compauny. Washington, D.C.

Tox Chem 328 MRID 00057695

Materials and Methods:

Pifty/sex Carworth Farms(CPE) rats S weeks old at start of
the study were sxposed to nominal concentrations of 0, 0.0%5, 0.5
and S mg/mm3 of dichlorvos (greater than 97% pure) for two ysars.

Males weighed 94 to 150 grams, and females weighed 94 to 134 grams.

The study was designed so that 10 males and 10 females randomly

chosen were placed in the inhalation chambers sach week over a

five week period.

The test atmospheres were generated by diluting a dichlorvos
enviched air stream with the major air flow into the test chamber.
The dichlorves rich air stream was prepared by passing a control=-
ed flow of dry air through a fixed bed saturator system.
Concentrations of dichlorvos in the chamber were achleved by
adjusting the air flow through the saturators,; and were deter-
mined daily by gas chromatography using a phosphorous specific

thermionic detector.




Statistical Analysis:

Body and organ weight data were analysed by analysis of
covariance. Hematology, blood chemistry, and focrd congsumption
were analysed by analysis of variance. Group means were examined

for differences by the Student "t" test.
Results:

The actual concentrations of dichlorvos within the inhal-
ation chambers were reported tg be within 208 of the nominal
concentration. During Week 31 of the test, the inhalation cham-
ber concentrations were reduced due to a power failure. Por the
duration of the study, the mean chamber concentrations were

reported to be 4.70, 0.48, and 0,0% ug/un3.

8ix control and 9 test animals showed involuntary convul=
sive movements during weighing. Two male and 12 female high dose
rats had sore tails with necrotic tips. The treated rats survived
longer than the controls. Seventy eight and fifty percent of the

male and female controls died by week 99 of the study, compared

with 36 and 24 percent of the high dose male and female rats.

There were consistent significant decreases in body weight

(p <0.001) in the mid and high dose males up to wesk 76 of the




The test animals were housed individually in metal cages.
Food and water were available ad libitum. The animals were ex-

posed to the test concentrations continuously, except for a one

hour daily observation period. Body weight and food consumption

were raecocded every four weeks.

Animals which died on study or were sacrificed in

extremis were necropsied. At study termination (100 weeks for
males and 104 weeks for females) all survivors were sacrificed,
blood samples were taken for hematology and biochemical analy-
sis, and weights determined on selected organs. The left half

of each brain was used for chéIlnostorale determination, and

the right half for microscopic analysis."Major viscera®, macros-
copic tumors, blocks of tongue, nasal cavity, trachea, skeletal

muscle, eye and lachrimal gland were fixed in formalin, section-

ed and stained for histologicl examination.

The brains of three females/group were examined for acetyl=

choline and choline content.

For hematology, hemoglobin, RBC, WBC (total and differen-
tial)prothrombin time and caogulaation time were measured.
For bhiochemistry, plasma protein, urea, sodium, potassium,
chloride, alkaline phosphatase, plasma glutamic pyruvate
tramsaminase, plasma glutamic oxaloacetic transaminass,blood

glucose, and cholinesterase activity were measured.
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study, and in the high dose males for the rest of the study.
Up t> Week 48, significant decreases in body weight were re-
ported in low dose maies. Throughout the study,high dose temales
showed a significant decline in body weight (p < 0.0l) when com-
pared to the controls. No consistent difference in food consump-

tion was reported among the groups.

Terminal body weight was significantly decreased in the
high dose males when compared to the controls. Absolute heart,
spleen and kidney weight were also reduced (p < 0.01). Heart
and spleen weight were similarly reduced in the low dose males.
Relative brain and spleen weight were reduced in the high doui
males (p < 0.05). The investigators attributed the organ weight
differences to the differences in body weight between the con-
trol and treated animals. No intergroup body weight differences,
and no compound related organ weight changes were reported for

the females.

No intergroup differences in hematology were reported.
Male high dose animals showed increases in SGOT and SGPT activity,
and decrease in plasma chloride concentration. No other biochemical
changes were reported. Cholinesterase activity was significantly
decreased in plasms, RBC, and brain in the mid and high dose groups,
(to 76,72,90% and 83,68,908 of controls in mid dose males and females
and to 38, 4, 21% and 22, %, and 16% of controls in the high dose males
and females respectively. The RBC cholinesterase was reduced (p < 0.08)
to 88% of control activity in the low dose females. No compound related

changes in acetylcholine or choline content were reported.
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However, the Appendix containing these results was not included

in the report.

No gross pathological changes attributable to compound ad-
ministration were reported. The histological lesions reported in
this study were:chronic nephrosis, parathyroid hyperplasia, foecal
myocardial fibrosis, degenerative arterial disease, lymphoid
hyperplasia of the spleen, and testicular atrophy. These lesions
were reported to be common to all groups, but no breakdown into

the number observed in each group was given.

Tumors reported in all groups were: anterior pituitary adenomas,
thyroid parafollicular adenomas, thyroid carcinomas, adrenal pheo-
chromocytoma,and mammary fibroadenomas in temales. Tumort were
analysed by actuarial analysis. However, the Appendix describing
the procedure was not included in the report. The number of high
dose males with at least one tumor and the number with adrenal
medullacy tumors was significantly lower than expected when
compared to the controls (P<0.05). Similarly, the nuaber of
high dose females with at least one tumor and the number with
RARBATY tumors was significantly lower than expected when com~

pared to the controls (P <¢0.01)

The investigators concluded that exposure of CPE rats to

dichlorvos at the concentrations used in this study did not

produce an oncogenic effect. \\.1
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Discussion and Conclusions:

Adainistration of dichlorvos to CFE rats by inhalation at
concentrations of 0, 0.05, 0.5, and 5.0 mg/m3, resulted in no
adverse effects on food consumption or hematology. Except for
cholinesterase values, the changes in clinical chemistry did
not seem to be related to treatment. Body weight was signiticn;t-
ly decreased in the high dose animals. This effect appears to
be compound related.

However, this study is not adequate to determine the car-
cinogenic potential of dichlorvos by the inhalation route based
on the following considerations: low survival in the control
animals,(only 22% of the male controls and 50% of the female con=
trols survived to week 99 compared to 64% of the high dose
males and 76% of the high females. Of the animals used in
the study, 41, 44, 37, and 550 male and 72, 75, 52, and 83%
female of the control, 0.05, 0.5, and 5 mg/m3 groups which
died during the study received complete post mortem examinations.
It is not clear whether tissues other than "major viscera",
blocks of tongue, rasal cavity, trachea, skeletal muscle, sye,
and lachrimal glands were examined microscopically. In any case,
the tumors ceported were identified in thyroid, adrenal, and
mammary glands,

In addition, the Appendices containing the individual animal
data, the acetylcholine analysis, and the description of the actu~

arial analysis of the tumor were not submitted.

The study is classified as Supplenntnryr-r A il .u'u'tr ,du.&,'
M rﬂ”\fﬁu‘w f,” A cfd‘? A..a.é“, P rﬁ-,-."-iﬂj)l’\w
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Biocassay of Dichlorvos for possible Carcinogenicity. National

Cancer Instituce Technical Report Series. No, 10, 1977,
aiggﬂﬂto\@-

Tox Chem 328
Materials and Methods:

Two hundred Osborne Mendsl rats and 200 B6C3Fl mice,
50/sex/group were used in the study. Five additional rats/sex/
group and 10 mice/group were used as matched controls. Sixty
male and 60 female rats, and 100 male and 80 female mice which
vere being used as matched controls for simultaneous biocassays
of aldrin, dieldrin, chlordane, dichlorvos, dimsthoats, and
heptachlor were used as pooled controls for this study. All
animals were 35 to 36 days old at start of the study excep:
the high dose rats and their matched controls which were 43
days old at study initiation. The test diets were mixed week-
ly from Wayne Lab-Blox animal chow, the necessary amount of
dichlorvos (94%) and 2% corn oil. Diets were analysed for sta-
bility and concentration, and found to be stable in the teed
for at least 7 days, and to be within 10% ot target concen=

tration.

Doses used in the study were determined from subchronic

feeding studies to estimate the MTD. Based on these studies




high and low doses for rats were set at 150 ppm and 1000 ppm,
while the high and low doses for mice were set at 2000 POR and
1000 ppm. Because of serious toxicity observed in the 1000 Ppm
rats during the tirst three weeks of the study., this dose was
reduced to 300 ppm. This lower dose was fed for 77 weeks. Thus
animels in the high dose group received the test diet for 80
weeks, 3 weeks at 1000 ppm and 77 weeks at 300 ppm. The low dosse
animals were not fed the 500 ppm dose originally set but were fed
150 ppm of the the test diet for 80 weeks. Time weighted average

doses were 150 ppm and 326 ppm. The dichlorvos doses were reduced

in mice because of observed toxic signs. The 1000 rpm dose was re-

duced to 300 ppm, and the 2000 ppm dose was reduced to 600 pPpm.
Time weighted average doses were 318 Ppm and 635 ppm of dichlorvos.
The test diets were discontinued atter 80 weeks for sach species.
The treated animals and their matched controls were fed control
diets until termination of the study, which was 110 weeks

tor rats and 92 - 94 weeks for mice.

During the study rats were housed individually in gal-
vanized steel mesh cages; female mice were housed 5 per cage
and male mice were housed 2 - 3 per cage in polypropylene

cages. Food and water were available ad libitum. Feeder jars
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were changed daily, and water bottles three times per waek.
Animals were observed twice daily for toxic signs, weighed at
regular intervals, and palpated for masses at each weighing.
Animals sacrificed in extremis and animals fourd dead were
necropsied. Microscopic examinatiuns were routinely done on
brain, pituitary, adrenal, thyroid, parathyroid, trachea,
esophagus thymus, salivary gland, lymph nodes, heart, lung,
spleen,liver, kidney, stomach, pancreas, smzll intestine,large
intestine, urinary bladder, prostate, uterus, testss, ovary,

mammary gland, skin, bone (including marrow), and gross lesions.
Statistical Analysis:

Probability of survival was estimated by the product
limit procedure of Kaplan and Meier. Statistical tests of
differences in survival between groups were determined by the
methods of Cox and Tarone. Tumor incidence was analysed by the

Fisher exact test and the Armitage and Cochran test for linear

trend in proportions with continuity correction. The exact 55\

confidence interval for the odds ratio betwaen esach dosage

group and its control was determined by the method of Gart.




Results:

l. Rats

Severe signs of toxicity including tremors,rough hair
coats,diarrhea,and poor appearance were raported in the rats
receiving 1000 ppm of dichlorvos, When the dosage was reduced
to 300 ppm the appearance and behavior were similar among all
groups. All groups showed slight or moderate degrees of tox-
icity during the first year. In the second year the treated
animals showed a greater frequency of toxicity than the con-
trols. The toxic signs during_the second year of the study
were: rough hair coats, epistaxis,hematuria, alopecia,

dark urine, bloating, and abdominal distention. The toxicity

" was more pronounced in the high dose fimalos. At study termin-

ation, the surviving animals were reported to be in poor phy=-
sical condition. Body weight was consistently lower in the high
dose animals of both sexes than in the low dose and the matched

controls (approximately 15% in males and 254 in females).

No compound related mortality was reported. Seventy six
per cent of the high dose and 64% of the low dose males survived
longer than 105 weeks. Similarly, 84% of the high dose ard 80%
of the low dose females survived for over 105 wesks. The female
matched controls had the highest proportion of deaths during the

stuly (approximately 50% survival).
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Several lesions which occur in aged rats were reported

with equal frequency in control and treated rats. Among these
were: chronic nephritis, focal hepatomegaly, C-cell hyperplasia

of the thyroid, parathyroid hyperplasia, and sndometrial hyper-
plasia. |

Compound related nonntOplistic lesions reported were:
lung alveolar macrophages, myocardial fibrosis, and thyroid

follicular cell hyperplasia in male rats,

Lesions which occurred only in test rats were: 2 malignant
lymphomas, 1 brain ependymoma, 2 mammary gland carcinomas in

high dose males and 4 spleen hemangliosarcomas in low dose

males.

The only tumor that occurred in a statistically sig-
nificant manner was malignant fibrous histiocytoma in male
rats which showed a departure from linear trend (P =0.018)
when compared to the pooled but not the matched controls.
The incidence of these tumors were 2/58 (3%) in the pooled
controls, 4/48 (8%) in the low dose and 8/50 (168) in the
high dogse. The matched controls had 1/10 of these neoplasms.
The investigators concluded that dichlorvos was not carcinp-

ogenic under the conditions of the study.




2. Mice

Severe signs of toxicity were reported in treated mice
during the first two weeks of the study. When the Jlosages were
reduced from 1000 ppm and 2000 ppm to 300 ppm and 600 ppm of
dichlorvos, the appesarance and behavior of the treated animals
wer comparable to that of the controis for the first year of
the study. Toxic signs reported were : alopecia and rough hair
coats in all groups; bloating and abdominal distention in all
groups except the high dose females. Body weight was decreased
in the high dose groups. The low dose female group had the
lowest survival rate in the study. Seventy four per cent of

this group survived 90 weeks,

A variety of lesions common to aging mice was reported,
There was a high incidence of adrenal cortex hyperplasia in
both sexes, and of hyperplasia in female mice. Two squamous
cell carcinomas of the esophagus (one in a low dose male and one

in a high cose female), esophageal epithelial hyperplasia

in three low dose males, and one esophageal papilloma in a high

dose female were reported. Tumors of the esophagus are relative-
ly rare in this strain of laboratory mice and did not occur

in statistically signicant numbers in this study.




Information on the spontanecus incidence of esophageal tumors

in B6CF3l mice was insufficient to establish a relationship
between the occurrence of these tumors and the dichlorvos treat-
ment. Alveolar bronchiolar carcinomas and adenomas and hepato-
cellular carcinomas were the predominant tumors in male mice

while malignant lymphoma was the predominant tumor in female

mice. When analysed, there was no statistically significance

increase in these tumors in the treated animals.

The investigators concluded that dichlorvos was not car-

cinogenic in mice under the concditions of the study.
Discussion and Conclusion:

Based on the information presented in this study, toxicity
was produced in the form of decreased body weigh gain in Osborne-~
Mendel rats and B6C3Fl mice when dichlorvos was administered in
their diet for two years at dosage levels of 326 ppm and 635
ppm,rospuctivuly. Although the studies were reported to be ne-
gative for oncogenicity, a departure from linear trend was re-
ported for malignant fibrous histiocytomas in male rats when
compared to the pooled but not the matched controls, and une

usual esophageal tumors were reported in treated mice.
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In reviewing the studies, the following deficiences were (12)

noted: only two dietary levels of dichlorvos were tested, only
10 animals per sex were used as matched controls, and rats were

not exposed to the test compound for 24 months.

Based on these considerations, the rat and mouse studies

are classified as Supplementary.




Witherup,S.; Stemmer,K.L.; Caldwell,J.5., Jr. (1964). The effects upon
rats, of being fad on diets containing Vapona Insecticide. Unpublished study
received April 16, 1965 under 3H1748; submitted by Shell Chamical Co.,
Washington, D.C.; CDL: 221616-K.

Tox Cham 328 MRID # 00059397
00013553

Materials arxd Methods.

Fifty (25/sex) weanling CD rats per group were assigned to dosage
grome receiving doses of 0.1, 1.0, 10.0, 100, and 300 ppm of Vapona
insecticide (93 parts DOVP and 7 parts of related compounds) for 104 wesks.
Ten animals per group were sacrificed at 26, 52, and 78 wesks. The control
group consisted of forty males and forty fesales.

The test campound was dissolved in ethanol and added to Purina Lab-
aratory Chow to form the test diet. The control diet was prepared by adding
ethanol to the Purina Laboratory Chow. Diets were prepared fresh woekly.
Analysis of the test diets for DINP concentration dsmonstrated that the Lest
diets contained approximstely 47% of their target concentration (0.047,
0.46, 4.67, 46.7, and 234 ppm of dichlorvos. Dichlorcacetaldehyde accumr-
lated in the diet at 0.014, 0.114, 0.887, 6.86, and 28.6 pxm respectively.

The test animals were observed daily for clinical signs, and were exam-
ined and weighed weekly during the first year. Ouring the second year, animals
were examined weeskly and were weighed bimonthly. Abnormal growths and tumors
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recorded, and removed surgically in some instances.

Blood from the ten rats per group which were sacrificed during the study
vwas analyzed for hemoglobin, hamatocrit and WBC (total and differential).
Plamma and RBC cholinesterase were determined periodically according to a mod-
ification of Michel's method. Urine samples were analysed for albumin, sugar,
acetons, pH, and microscopic analysis of sediment.

At study temination, blood was collected from sach animal and analysed
for protein content. Animals were given camplete necropsies. Liver, heart,
lungs, kidneys, spleen, brain, gonads, pituitary, adrenals, and thyroids
were weighed individually. A portion of brain was used for determination
of cholinesterase activity. Tissues (not otherwise described ) were stained
for microscopic analysis. Sections of CNS were stained with Luxol Past Blue
for myelin and Nissl bodies.

Results.

No campound related signs such as tremors, convulsions oc salivation
were reportad. Several rats died fram infection during the study. Some
animals with tumors were sacrificed when their tumors could not be removed
surgically. The total mortality reported ( animals which died or which were
sacrificed ducing the study) were 15, 14, 14, 18, 20, and 13 males and 9,10,
10, 7, 8,and 9 females of the controi, 0.1, 1.0, 10, 100 and 500 ppm groups,res=~

respectively. Mortality was higher in males than in females in all groups.
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No campound related effects were reported for food consumption or body

weight. Body weight changes in individual animals were reported to be due to
the presance of occasional massive fast growing tumors, and also to the effects
of extransous disease.

At study termination, plasma and RBC cholinssterase activity were sig-
nificantly depressed in rats receiving 100 ppm and 500 ppm of dichlorvos
in the diet when cowpared to the controls. Plasma cholimsterass was reduced
to 65 ~ 70 percent and 55 - 60 percent of control in the 100 ppm and 500 ppm fe—
mles; and to 80 - 85 percent and 55 - 60 of control in the 100 ppm and 500 ppm
pom wales. REC cholinesterase was reduced to 70 and 50 percent of control in the
100 pym and 500 ppm femmles, and to 80 and 60 percent of control in the corres-
pording meles. Brain cholinesterase wes repocted to be reduced at all sacrifice
times in animals receiving 500 ppm of dichlorvos. In m,m sctivity vas 52,
76, 75, and 85 § of control and in females 54, 56, 61, and 95% of control at
26, 52, 78, and 104 wesks.

No compound related effects were reported for hematology, blood protein
or urinalysis.

Terminal body weight was reported to be unaffected by administration of
the test compound. Wide variations in individual organ weights were reported.
Rowever, the investigators reported that statistical evaluation of the data
indicated no significant differences between control and treated animals when
the weight of liver, heart, lungs, kidneys, brain, gonads, pituitary, adrenals
or thyroid were compared. The results of the statistical analysis were not in-
cluded in the submission.

Most of the rats in the study suffered from chronic bronchitis and chronic
interstitial nephritis. Some females had large pools of protein containing .. 129
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fluid in the adrenal cortex. This lesion did not agpear to be related to the

the DOVP concentration in the diet, but was gererally present in animals which

showed histopathological pituitary changes. Non caspound related focal myocard-
{al fibrosis was cbeserved in animals terminally sacrificed.

All high dose animals of both sexss on study for 18 months or longer showed
hepatocellular vacuolation with fatty changes and swelling of liver
cells. These changes were cbserved to a lesser extent in the 100 ppm animals.
Eighty percent of females and 62% of males showed theplesions. The investigators
concluded that thess effects were not ciapound related but were variations
within physiological limits.

Mmwary gland tumors were the most frequently cbeerved tumors in male
and femle rats and were distributed smong all dosage groups. They were reported
to be fibroadencmas and solid fibeomas. Pituitary adenanas wete frequantly
found in all dosage groups, more 50 in females. A small nuwber of tusors wers
repocted in the thyroid, parathyroid, intestine, and ovaries. Four liver tumors
were ceported in control males, one in a control female, 4 in the 0.1 ppm grouwp
(2 of each "ax), and 1 an a 100 ppm male. All tumors observed in the test animals
were reported to be benign.

Discussion and Conclusions

When Vapona insecticide (DOVP 93%) was administered in the diet to CD

cats for two years at nominal dietacy concentrations of 0.1, 1.0, 13, 120, and

500 ppm, no toxicity was observed on food consumption, body weight,hematsloqgy,
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blood procein, urinalysis or terminal organ weights. Toxicity was demonstrated
by a significant inhibition of cholinesterass activity at doses of 100 ppm and
higher of dichlorvos. Liver cell vacuolation occurred in rats treated with 100
pom of dichlorvos. These changes were acccmpanied by fatty livers in 500 ppm
dichlorvos treated animals. Bassd on the number and type of tumors cbeerved in
the treated animals, the investigators soncluded that the campound was not
oncogenic. However, the study was not adequate to demonstrate the oncogenic
potential of dichlorvos because of the collowings (1) the study was compromised
by intercurrent infections in the animals which resulted in the death of a
significant mmber of both control and treated animsis. Sixteen percent of the
control males and 8 to 20 § of the treated males and females died or were
sacrificed at 18 months. By study termination, 608 of the contral males and 364
otthou:ntmlt-lluhlddiod.lrd‘StoUOitmtduluwzﬂwm&
the treated females had died or were sacrificed in extremis. 2) the actual
ontmtutionofminundixunpdrrmzzttomluanuimlm-
tration each week with an average concentration of 47%, (3) only a limited
mumber of tissues from sach animal was subject to microscopical analysis and
che results were not presentsd in detail, (4) the statistical analyses used in
the study were not pmlﬁtod.

Core Classification: Supplementary

NOEL = 10 ppm
LEL = 100 ppm (cholinesterase inhibition; hepatocellular vacuolation)
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DATA EVALUATION RECORD

Casida, J.E.: McBride, L.; Yiedermsier, R.P. Metabolism of 0,0
dimethyl 2,2-dichlorovinyl phosphate (Vapona R or DDVP) in relation
to residues in milk and mammalian tissues.

Accession No.: Unknown Date Recesived: Unknown

. Caswell No.: 328 MRID Nos.: 00059386
00074844
00047474

Materials and Methods

The distribution and fate of 0,0 dimethyl 2,2-dichlorovinyl
phosphate, the principal constituent of Vapona, wers investigated
by radiotracer technigques in rats, cows, and goats. In rats, the
studies were conducted with 0,0 dimethyl 2,2-dichlorovinyl phos-

hate P32 and with 0,0, dimethyl 2,2 dichlorovinyl labeled with
4c in the alpha position of the dichlorovinyl groyp. Specific
activities as millicuries/g were 7.5 for Vapona-P°4, and 10.5
for Vapona-~l-l4c,

The radiocactive campounds were administered as follows:

1. 3=P-Vapona was administered to male and female rats in
a single oral dose of 10 mg/kg in aquecus solution.
The animals were ,acrificod after 7 days and the tissue
distribution of 32p~-vVapona was determined. Tissues were
processed as follows:

Tissuas Extraction and Counting. Tissues for analysis
ware cut into small plieces immediately after uutopsg
of the animal for determining the total phosphorus
content. One gram subsamples were then homogenized in

20 mL. acetone in a glass homogenizer, centrifuged until
the protein was well packed, and the acetone was then
decanted. The acetone was added to 5 mL water, the
acetone distilled off on a steam %ath and the residual
aAgqueous solution made to 10 mL in a volumetric flask.
Chloroflorm-water partitioniag of the phosphorus32 was
used to determine the proportion of unhydrolyzed Vapona
in this acetone-soluble fraction. The residue from the
acetone was homogenized in 4.0 mL water, centrifuged, and
the water decanted, then remixed with an additional 3.0
mlL water, centrifuged and this water added to the first
and made to 10 mL in a volumetric flask. Total counts
and chloroform-soluble counts were used to determine the
Vapona content of this fraction which was initially pro-
tein bound but could be recovered by water washing.
Recoveries of unhydrolyzed Vapona from fortified samples
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varied from 57 to 65 percent for brain, heart, kidney,
liver, and muscle. With this procedurse the Vapona
recovered was 94 percent in the acstone-soluble fraction,
5.4 percent in the protein-bound fraction that could be
recovered by washing with water, and 0.6 percent that
remained with the protein. About 10 to 12 percent
hydrolysis of Vapona occurred by this procedure so that
the remaining losses occurred during the evaporation of
the acetons into the water.

32p.vapona was administered to male and female rats at
doses of 0.1, 1.0, 10, 20, 40, and 80 mg/kg as a single
oral dose. The urinary and fecal excretion of the test
chemical was determined at 148 hours postcompound adminis-
tration. Metabolites were determined on urinary samples
collected at 3, 6, 12, 24, and 48 hours postcompound
administration. Urine was extracted into chloroformiwater
prior to scintillation counting.

Female white rats weighing 180 to 220 g were adninistered
aguecus solutions of l4c-Vapona both orally and i.p. at

1 mole/rat. Treated rats were placed in individual
chambers designed for trapping expired CO; by bubbling

the air exhausted from the chamber through an ethanolamine-
sthylene glycol monomethyl ether mixture. Animals were
kept in the chamber for 24 hours. 14C was determined by
liquid scintillation counting.

Female white rats weighing 180 to 220 g were administered
vapona 1=14C in agqueous solution in a single dose of 4
mg/kg both orally and intraperitoneally. These rats

were atropinized prior to treatment so that cholinergic
symptoms would persist no more than 60 minutes. Treated
rats were held in metabolism cages for 7 days for separate
collection of urine and feces. Animals were sacrificed
after 7 days for tissue distribution of the test compound.
Three pairs of rats were used for tissue studies with
each administration route. Urine, blood, and tissue
samples were extracted into sodium hydroxide solution,
dried, and monitored for radicactivity by liquid
scintillation counting.

Results

32p.vapona administered at 10 mg/kg to male and female rats
was rapidly absorbed, distributed, and hydrolyzed. The 7-day
tissue distribution is shown in the following table taken from
the investigators' report. \33
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As shown in the table, the majority of the radioactivizy w;a(SI’
recovered from stomach, liver, and kidney. Small quantities were
8till found in tissues 7 days after administration of the test
compound.

Seventy one to 8l% of the administered radiocactivity was found

n the combined excreta within 7 days of oral administration of

2P Vapona in both male and female rats at all doses studied. Ten

to 12% was excreted in the feces. All of the radioactivity in the

urine was recovered in the aqueous phase on partitioning with CHClj3:Ha"
indicating that the test compound was hydrolysed prior to excration.
The hydrolysis products were reported to be des-methyl Vapona, di-
methyl phosphate and inorganic phosphate as determined by GLC analy-
sis.

The elimination rate of l4C-l-Vapona in male and female rats
was reported to be similar for both oral and i.p. administration.
In excreta collected for 7 days post compound administration, 3% of
the administered dose was found in the feces, and 27-32% in the urine.
Sixtesn per-cent of tgu administered dose was reported to be expired
within 24 hours as Co<. :

Tissue distribution of 145:1-V|pona is shown in the following
table, taken from the report.

Table VI. Tissue Distribution of Total Vapona-14c Equivalents in
Female Rats Seven Days After Administration of 4.00 Mg
Per Kg Dose
ppm Total Vapona-l4C Equivalents

Tissue or Organ Oral Intraperitoneal

Blood Q.99 0.92
Brain 0.29 0.39
Fat 0.24 0.29
Heart 0.36 0.28
Kidney 0.49 0.59
Liver 3.10 2.85
Muscle 0.2% 0.2
Stomach 0.25% 0.21
Small intestinm 0.42 0.35
Large intestine 0.35 0.37

A small portion of the 14C persists in tissues for at least
a week in liver, blood and to a lesser extent ir other tissues.

Most of the radioactivity in the urine of rats treated with
l4Cc-1-vapona was a conjugate of dichlorcethanol which was split
by beta-glucuronidase. Acid hydrolysis of the urine recovered a
small amount of dichloroacetaldehyde-l-cl4,

The metabolites of Vapona are identified as dimethylphosrhate,
monamethylphosphate, monomethyl dichlorovinyl phosphate, 1inorganic 5
phosphate, dichloroacetaldehyde, dichloroethanol, dichloroethyl- 3
glucuronide. ‘




The metabolic pathway is described as follows.
Degradation in Rat (Casida)

CH30\P‘” 0
" ““ocH=cCls

CH30 o]
CH;O\P,O \ A

P
CH30” \oH

N\
HO/ OCH=CC1;

OCH-CHC1,

iy

HOOC-CHCl; HOCH2CHCL3-— GLUCURONIDES
cH30H &7 “Hypo,

Discuision and Conclusions

The rat metabolism studies reviewad here wera included in a
study of the metabolism of dichlorvos in several mammalian speciaes.
The rat studies were not described in enough detail for a meaning-
ful evaluation of the data to be made.

In rats administered 0.1 to 80mg/kg of 32pVapona, the excretion
of the test compound was raported by sex rather than by dosage
levels. Nevertheless,it appears that 60% to 70% of the administered
dose was excreted in the urine and 11% to 12% in the feces over six days.
Male and female data were reported together for dosage levels of 20 mg/kg
and 80 mg/kg. No individual animal data were reported, and the number of
animals used per dosage group was not stated.

Based on the above deficienciaes, the study is classified
as Supplcmentary.




Hutason, D.l;. Hoadley, E.C. and Pickering, B.A. The Metabolic

Fate of [viiyl l-14c-]Jdaichlorves in the Rat After Oral
and Inhalation Exposure. Xenobiotica 1:(6) 593-611, 1971.

Materials and Mathods

Three adult male rats were administered a single oral dose
of 0.99 mg (14.4 Ci) of l4-c-dichlorvos in olive oil.
They wirc placed in metabolism cages for 4 days and urine
and feces were collected daily. Respired air from each animal
was drawn through & trap containing 500 mL of 5 m NaOH solution.
Traps were changed every 24 hours. Animals ware sacrificed

after 4 days. ' —

Urine, feces, and tissues were analyzed for radiocactivity
by scintillation counting. Urine was analyzed directly while
feces and tissues (liver, guet, skin, and carcass) were homogenized
and combusted to CO; prior to scintillation counting. The
l4co2 contents of the NaOH traps were analyzed by adding
10 M H2804 and trapping the releasad gas into phenylethylamine,

Prior to scintillation counting.

Three female rats were treated with 0.72 mg of l4c-dichlorvos
4.86 Ci, specific activity 150C Ci/mm, in olive oil and their
excrated and retained radiocactivity determined as previocusly

Jdescribed.

five female rats wvere administered an acute oral dose of

3.13 mg(59.4 <Ci)of l¥c-dichlocves in arachis oil. . The

~ETTAVALABLESPY |
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animals were held in metabolism cages for 4 days. The first (54)
day pooled urine samples were analyzed for radicactive metabolites.
The CRLMHllﬁﬂir. sacrificed 4 days postadministration of the
test compound, the livers removed and analyzed for tissue |

radicactivity.

Urinary metaholites were separated by paper chromatography,
followed where applicable by thin layer chromatography, paper
electrophoresis, isotope dilution, mass spectrometry or nuclear

magnetic rasonance spectromstry.

Liver -issus was homogenized in 10 percent TCA,and centrifuged
to give the supernatant fraction lA. The pellet was extracted with
100 ml of cold TCA to give frEction 1B. Fractions 2B and 2C ch.
extracted with ethanol-CHCl3.The residue was extracted and centri-
fuged to give fraction 3. The pellet was refluxed in HCl,which
was evaporated. The pellet was dissolved in water to form fraction 4.

Each fraction was assayed separately for radicactivity.
Results

1. After administration of a single oral dose of l¥C-dichlorvos
t? nale and female rats, the radicactivity recovered fron
the excretion products and tissues 4 days post compound
administration were similar in males and females. “ost of
the administered compound was recovered as exhaled CP3. Malas
axcretad L7.5 parcent and 3.4 percent 2f the administered
compound in the urise anl faces, whila femalas eicraeted 18,2

percent and 4.8 percent in urine and feces. ‘lale carcasses

| DEST AVAILABLE COpY | -~ 138
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cuontained 16 percent and female 12.3 percent of the administered
radicactivity. The excretion and tissue retention of léc-
dichlorvos is shown in the following table, taken from the
investigators' report.
lExcretion and Retention of Radiocactivity in Rats
After Oral Administration of [vinyl-l-14¢]dichlorvos
Three male rats sach received 0.99 mg (14.4 Ci) of

the compound. The results are expressed as percsntages
of administered dose excreted after four days.

CO3 Liver Gut Skin Carcass Total

41.1-
38.9
36.4
38.8
37.2
35.5
37.8
36.8

15.6 87.4
14.0 85.1
18.3 86.9
16.0 86.5
12,6 .

11.1 85.5
13.2 83,7
12.3 84.6
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Most of the radioactivity in the administerad l4c-dichlorvoes
was reportad to Le excreted within the Eirst 24 hours as shown
in the following table, which was taken from the report.

Excretion of Radioactivity in Rats Treated
with 14C-Dichlorvos Orally and By Inhalation

Time Course
Route 0-24 h 24- -

Respired air (CO3) 78.6 12.
14. (7.9)

(74.2) (

‘Irine 34,5 . n.5%
{238.3) . (1.4)

Peces

¥ 4898 h colisction

¥3mhcrs Iln parenthesis indicata osral adninistration of
C"‘di Cthl"-‘Ol .

(1.0)
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The urinary metabolites of l4c-dichlorvos were identified
by paper chromatography. o unchanged }4Cc-dichlorvos was
detected. Seven components wers eluted in the urine of
l4c-aichlorvos treated rats, two of which were not extractable
with methanol. Eighty-one percent of the urinary radio-
activity was extractable with methanol, while 10.2 percent
was not. The remainder of the urinary radioactivity (8.8%)
was reported to be lost during freeze drying of the urine.
0f the extractable metabolites, the following were identified:
Metabolite A, hippuric acid (8.3% of the urinary radio~
activity and 1.7% of the_administered dose): Metabolite B,
2, 2=dichlorovinylmethyl phosphate (10.9% of the urinary
radioactivity and 2.2% of the administered dose): and urea
(3.1% of urinary radiocactivity and 0.6% of the administered
dose). Matabolite C, which consisted of 27 percent of the
urinary metabolites, was'd-t-rmincd by hydrolysis and
conjugation to be 2,2=dichloroethanol glucuronide.
Metabolite D, which contained 25 percent of the urinarcy
radioactivity was separated into thrae components, but was
unidentified. Metabolite E, four percent of the urinary
radiocactivity also was not identified. tetabolites F and G
which were unextractable into methanol, consisted ot 7
percent and 5 parcent of the urinary cradioactivicy, also
were not identified. Vatabolites A, ©, and G were reported
not to contain chlorine, when the l4c-dichlorvos urinary

chromatsgram was compared with that of J6ci-dichlorvos. A

+ 140
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lscge amount of the 36Cl-metabolites of dichlorvos at
Fe 0.25 was identified as chloride ion. None of the 1‘c-

metabolites had a similar Rg value.

Livers from female rats treated with a single oral dose of
l4c-dichlorvos (3.13 mg; 59.5 uCi) were homogenized and
separated into four fractions as follows: Fraction 1,
soluble; Fraction 2, lipid; Fraction 3, nucleic acid; and
Fraction 4, protein. The total radiocactivity recovered

from the livers was 5.5 percent of the administered dose.
The protein fraction contained 74,6 percent of the total
liver radioactivity, and_yas hydrolyzed into its amino acid
constituents. The hydrolysate was analyzed by paper chroma-
tography to yield molar ratios of glycine 1:00, serine

0.70, and aspartic acid 0.82.

The rroposed metabolic pathway of l4c-dichlorvos is shown.
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Discussion and Conclusions
——'——H

This study is classified as Supplementary because it
does not meet curtint Agency Guidelines for a metabolism study.
Fubdivision F § 8%.1 of the FIFRA guidelines requires that at least
5 animals per sex should be used at each dosage level, and that
animals be held in metabolism cages for seven days or until greater

than 90% of the administered radicqc:ivity is excreted.,

Requirements for multiple dosing and high dose study must
8180 be satisfied by additional testing.




TOXICOLOGY BRANCH DATA REVIEW

Chemical: DOVP Caswell: 328
- EPA Chemical No.: 084001

Study Type: Mutagenicity - Gene mutation in bacteria (Ames; E.
coli reversion)

Citation: M. Moriya, K. Xato and Y. Shirasu: Effects of
Cysteine and a Liver Metabolic Activation System on
the Activities of Mutagenic Pesticides. Mutation
Research, 57 (1978) 259-263.

Accession No/MRID No.: N/A
Sponsor/Testing Lab.: Published article
Study No,/Date: N/A

Test Material: DDVP, obtained from two sources: {1l) Ministry
of Agriculture, Xodairo, Japan (no purity stated}; (2) wWako Pure
Chemicals Industry Ltd., Tokyo, and stated to be > 97% ai.

Procedures: —

Cultures of two tryptophan-recuiring mutants of Escherichia

coll (B/r WP2 and WP2 hcr) as well as two histidine/blotIn-
requiring strains of Salmonella typhimurium (TA 1535, TA 1538)

were exposed to ", , . 0.1 mL of itost material] . . . pesticide
solution® containing 22.6 yM DDVP (DDVP was among ssven pes-

ticides reported for this article), together with one of the
tollowings "S-9 mix"™ (not characterized here, but presumably the
microsomal fraction from rat liver containin: enzymes plus cofactors
necessary for metabolic activation); S=9 fraction without cofactors:
20 mM cysteine; or rat blood diluted twice w.th phosphate buffer.
After 10 minutes Incubation, bacteria and minimal amounts of the
missing amino acids to maintain growth (histidine and biotin for
Salmonella, and tryptophan for WP2) were poured onto minimal

agar plates, and revertent colonies counted after incubation for

a further 2 days. Each treatment was duplicated once. Water

served as negative (solvent) control.

Results:

Only data employing cysteine and S-9 mix exposure of E. coli
and TA 1535 were reported for DOVP testing. 1In the absence o
8=9 mix or cysteine, hoth NOVP samples ftrom the Ministry of
Agriculture as well as Wako markedly increased the number of
revertants in both the E, coli and TA 1535 strains (10-30 x
hackqround values), wheraeas the presence of 3-9% or cysteine
abolished the mutagenicity of this technical for Salmonella but
not E. goli (i.e., tha response of the latter was unaffected
by S=9 cr cysteine metmolic activation),




Conclusionst

The authors concluded that the differential response between
Salmonella TA 1535 and £. coli B/r WP2 indicates two kinds of
mutagenic activity in the DDVP samples used. Thev sugaest that
DDVP itself is mutagenic for the E. coli whereas an additional
{unknown) mutagenic ingredient (and not the trimethylphosphate
usually found in technical DDVP) is responaible for activity in
Salmonella TA 153S.

IB Evaluation:

The authors correctly interpret thelr data as to the
mutagenicity of DDVP for these bacterial strains under the condi-
tions of their experiment. Although only one dose was used in
only one Salmonella strain, and concurrent control values were
not reported, the study reported here is ACCEPTABLE.




TOXICOLOGY BRANCH DATA REVIEW

Chemical: DDVP Caswall: 328
y EPA Chemical No: 084001

Study Type: Mutagenicity - Gene mutation in insects (Drosophila
SLRL)

Citation: P.H. Sobels and N.X. Todd: Absence of a Mutagenic
Effect of Dichlorvos in Drosophila melanogastet.
Mutation Research, 67 (1 -92.

Accession No./MRID No.: N/A

Sponsor/Testing Lab.: Published article
Study Nc./Date: N/A

Test Material: Dichlorveos, technical (from Shell), 95% ai.

Procedures:

Batches ot 20 recently hatched (adult) male flies of the.
Oregon=-K strain of Drosophila -melanogaster were fed the test

. material (f{n 1% sucrose solution) for ours at low,_non-

/' «nsecticidal concentrations ranging between 6.0 x 10 ="M and

240 x 10 =7M, then mass-mated to Muller-5 (mutant) virgin

females (10 males to 20 females) in a mating scheme of four

2=day periods ("broods”), in order to sample the entire sperma-

togenic cycle. The induction of sex~linked recessive lethals

was assessed in P progeny, and all presumed lethals checked

in P3; matings. Statistical significance of the differences

between treated and control (fed DW and sucrose) flies was

determined by the tables of Kastenbaum and Bowman (Mutation Res.

9, 527549, 1970). Two independent experiments weres run (one in

each author's lab.); only one author smploved a concurrent nositive

control (0.025 M ethylmethanesulfonate).

Results:

In none of the experimental treatments was the freguancy
of SLRL's significantly {ncreased over the concurrent sucrose
{or background) controls (ranging between 0.13 and 0.18). 1In
contrast, EMS induced a total of 26.21 nercent lethals,

Conclusionst:

The authors conclude that these expariments demonstrate
DOVP to have no mutanenic properties (production of SLRL's)
when fed to adult flies, a result they consider entirely con-
sistent with the negative findings of Xramers and Knaap (Mutation
Res. 57, 103-105, 1978) who employed larval feedina. Further,
they suspect the (weakly) nositive mutagenic response in lethal
production reported previously hy Hanna and Dyer (Mutucion Res.

145




007765

(RY)

28, 405-420, 1975), who exposed flies to DDVP over 30 generations,
may have invelved the possibility of artefactual accumulation of
SLRL's ". . .« arising from differential reproduction of lethal—-
carrying female heterozygotes, leading to a spurious elevation

of the induction frequency."

TB Evaluation:
Although the use of Drosophila is not entirely appropriate

when testing an insecticide for toxicological effects, the
study may be judged ACCEPTABLE under the conditiona reported.

~e 146
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TOXICOLOGY BRANCH DATA REVIEW

Chemical: DODVP Caswell: 328
EPA Chemical No. 084001

Study Type: Mutagenicity - Gene mutation in: (A) Bacteria (Ames;
E. coli reversions); and (B) insects (Drosophila
receasive lethal assay).

Citation: P.J., Hanna and K.F. Dyer (1975). Mutagenicity of
organophosphorus compounds in bacteria and Drosophila,
Mutation Res. 28:405-420,

Accession No./MRID No.t1 N/A
Spongor/Testing Lab.: Publishod article
Study No./Date: N/A

Iest Material: Dichlorvos (from Shell), percent ai not stated,
but presumably the technical. ([Dichlorvos was
among 140 OP's tested in bacteria, only 1 of
which were further tested in Drosophila.]

A, Bacterial Agsays

PROCEDURES:

Cultures of 11 Salmonella typhimurium histidine-requiring
LT-2 strains (his C117, his Gd6, TA 1530, his D3052, TA 1531, TA
1532, TA 1534, TA 1535, TA 1536, TA 1537, TA 1538) and 7 trypto-
phan-requiring WP-2 stra as of Escherichia coli (wild-type WP2,
WP2 uvrA, CM561, CM571, CM6ll, WP6), WP12) were inicially screened
by "spot" testing, i.e., adding a crystal or 5«10 ulL of each
chemical to each bacterial strain. The number of prototrophic
(revertent) colonies in test plates was compared to controls
after 48 and 72 hours incubation at 37 °C. (No metabolic activa-
tion was used in these experiments).

RESULTS:

DDVP was among 28 OP's (20% of the 140) which increased
revertent frequencies in one or more of the bacterial strains, as
reported in this article (Table III) by qualitative designations
only ("+" and "~"), Table 11l lists dichlorvos (compound number
89) as positive ("+") for TA 1530, TA 1535, WP2 (but also "negative
in different tests"), WP2, uvrA and WP67, all strains constructed
to detect mutagens that act by base-pair substitution. It is stated
(but no data provided) that negative responses were obtained in
strains employed to detect frame-shift mutagens (e.g., such as
TA 1536, TA 1537, TA 1538, inter alia).
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CONCLUSIONS:

DDVP is directly mutagenic (without metabolic activation) in
Salmonella and Escherichia strains which can detect base~-pair
substitutions.

TB EVALUATION/CORE:

Acceptable without metabolic activation; overall, INCONCLUSIVE.

B. Drosophila Assay
PROCEDURES ¢

Larvae of Oregon=R Drosophila nelanogaster {(rendered frae
of lethals on chromosome II by the BlL technique) were allowed
to feed on medium containing increasing concentrations of dichlor-
vos (prepared daily or stored for not more than one week at 4 °C,
to prevent unduse hydrolysis) for 18 months (approximately 30
generations), following which males were tested for accunulation
of lethals by mating with Cy/BIL females. Only single offspring
from each tested fly were sampled, in order to screen for clusters
of identical lethals in mature sperm of flies either hetnrozvous
for pre-existing lethals, or which were carrying lethals induced
in spermatogonia (standard procedure in this type of experiment).
After accounting for such clustering, induced mutation rates of
test populations were compared to controls.

RESULTS:

The accumulation of second chromosome recessive lethals was
found to be significantly greater (p < 0.01) in dichlorvos-treated
populations (22,9%) than in untreated ("control®) populations
(9.3%), as sumnarized in Table V and Fig. 2 of the article. The
final dose level of DNVP achieved at the time of testing (18
months) was 0.75 ppm.

CONCLUSIONS:

Dichlorvos was one of six organophosphates which the authors
reported to be mutagenic (induced second chromosome lethals) in
Drosophila fed OP-supplemented medium for 18 months (approx. 30
generations.)

TB EVALUATION: ACCFRPTABLE
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TOXICOLOGY BRANCH DATA REVIEW

Chemical: DDVP Caswell: 328
: FPA Chemical No.: 084001

Study Type: Mutagenicity - Gane mutation in bacteria (E. coli,
S. marcescens reversion)

Citation: B.J. Dean: The Mutagenic Effects of Organcphosphorus
Pesticides on Micro-Organisms, Arch. Toxikol. 30,
67-74 (1972)

Accession No./MRID Ne.: N/A
Sponsocr/Testing Lab.: Published article
Study No./Date: N/A

Test Marerial: Vapona (DDVP technicall}, > 97% ai, and analytical
grads dichlorvos (> 99% ai), both from Shell.

Procedures:

Auxotrophic cultures of Bscherichia coli WP2 (tryp~) as well
as Serratia marcescens HY/ql3 (his~) and AY/g21 (leu-) wers
exposed to paper discs ("spot ~ssay”) impregnated with three
concentrations (0.09%, 10%, and “"neat”) test material (among nine
OP pesticides and twelve known mutagens tested), and revertent
colonies counted after 2 days (E. coli) or 4 days (S. marcescens)
incubation, according to standard Treferenced) procedures.

Results1

At no concentration of DDVP {even "full strength®) were
revertent colonies induced in E. coli cultures (although no data
were provided), whereas all sevan alkylators as well as TMP and
hydroxylamine gave clearly positive results (again tabulated
only gqualitatively as +'s). On the other hand, solutions con-
taining 25, 50 and 100 mg/mL dichlorvos technical produced a
significant dose~related increase in revertents at all concen-
trations in S. marcescens gl3 (2.94, 3.72 and 4.62 times
DMSO controll, Dut only at the two higher concentrations in
a2l cultures (1.75 and 1.85X control). The reference mutagens
aAlso gave positive results with hoth Serratia strains (rangina
only from 1.83 to 5.42X with TMP, EMS and propiolactons, but
approx. 15-30X with pronane sulfone).

Conclusions:

Neither technical nor analytical grade DDVP was mutagenic
in spot tests with E. coli WP2, (at the tryptophan locus}, but
did induce dose-related Increase in revertent colonies (hia= to
his*, and leu~ to leu*) in two Serratia strains.

w149



T8 Evaluation:

l. E, coli. assay: The conclusion that NDVP is negative
is NOT ACCEPTABLE, since only spot testing was employed (and
not full plate assays); no data were provided; and no test was
conducted with metabolic activation,

2. S. marcescens assay: The author's conclusion that
DOVP is dlrectly positive for base substitution at the histidine
and leucine loci at high doses (as potent as all positive controls
except the sulfone) is accepted, but the report is INCONCLUSIVE,
since no testing with mammalian metabeolic activation was performed.
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TOXICOLOGY BRANCH: DATA REVIEW
(R7)

Chemical: DDVP Caswell: 328
EPA Chem.#: 084001
Study Type: Mutagenicity - Gene mutation in
bacteria (E., coli K-12, 5-MT resistance)

citation: Georges Mohns Mutagenic Activity of Monofunctional
Alkylating Agents Including Organophosphorus
Insecticides. S5-methyltryptophan Resis~ance Mutations
in Escherichia Coli K=12, Mutation Reseacch; 20 (1973)
7"1 .

Accession No./MRID No.: N/A

Sponsor/Testing Lab.: Published a;ticlo
Study No,/Dates N/A

Test Material: Dichlorvos (fram Shell), % ai not stated.

Procedures:

DDVP was among eight OP compounds tested in Escherichia coli
K-=12 for potential forward mutation at several gene Tocl, whic
confer Semethyltryptophan (5 MT) resistance on the mutants.
Cultures of E. coli K-12/gal R3.18 (galactose-auxotroph) werse
exposed to slx concentrations of DDVP ranging between 3.25 x
10‘45 and 3,25 x 10‘35 (3 cultures per trsatment), and induced
mutant frequencies assessed by plating-out at eight time periods
after treatment (from 30 minutes to 6 hours). The reference
mutagens MNNG and MMS were run concurrently,

Results:

DDVP caused a dose~ and time~related induction of S5«MT
resistance beginning as early as 30 minutes after exposure to
the highest c¢oncentration (as inferred from Figure & of the
article); the lowest concentration of DDVP needed for "marked
mutagenic action® was stated as 3.3 x 10'4§ (no tabular data
were presented for the DDVP assay). The mutation frequency
induced by DDVP was compared to other OP's and the reference
mutagens from plots after 1 hour treatment, and shown (Figure
9 of article) to lie along the following potency distribution,
decreasing in the order: MMNG > MMS > dichlorvos (2 orders
of magnitude lower than MMS) > oxydemetonmethyl = dimethoate =
bidrin (each one-half log less potent than DDVP).




Conclusions:

DDVP was the most potent of eight OP's tested for inducing
5~MT resistance (by forward mutation) in a strain of E. coli

K-IZ.

TB Evaluation:

The reported direct positive for DDVP in this assay is
adequately supported by the procedures and data presented. How~
ever, as a comprehensive assay it is INCONCLUSIVE since DDVP
was not tested in the presence of metabolic activation.
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TOXICOLOGY BRANCH: DATA REVIEW

Chemical: DDVP Caswell:s 328
Lot y EPA Chou.:s 084001
Study Typet Mutagenicity - Gene mutation (Ames; E, coli WP2)
and DNA repair (B. subtilis rec) in Dacterla.

Citation:y Shirasu, Y.; Moriya, M.; Kato, K.; et al. (1976),

Mutagenicity screening of pesticides in the
microbial system. Mutation Research 40(7?): 19-30.

Accession No./MRID No.:1 N/A

SgonuoréTosting Lab.: Published article
study No./Date: N/A

Test Material: "Standard sample® provided by Ministry of
Agriculture and Forestry (Japan), percent ai not stated,.

Procedures:

(1) Gene Mutation: Auxotrophic cultures of Escherichia
coli (strains B/r try~WP2, and_WP2 try~hgr~) and Salmonella
typhimurium (his= strains TA 1535 T 536, TA 1537, TN 1538)
were exposed to a single dose of the test material (one of 166
pesticides screened in this survey) by the paper disc ("spot")
method, and revertent colonies counted after 2 days incubation.
Samples showing positive results were retested by the standard
(referenced) plate assay method.

(2) DNA repair ("rec"): Differential toxicity was measured
in sister strains of Bacillus subtilis (H17 Rec*, M45 Rec~)
exposed to paper discs soaked with test material by referenced
procedures.

Results:

(1) Gene Mutation: DDVP was positive in both strains of
E. coll, as well as in TA 1535 (base-pair substitution), inducing
respectively 8 to 30 times the revertant frequency of solvent
controls.,

(2) DNA repair (Rec-assay): DDVP induced inhibition in the
repair-deficient H45 greater than 10X that in H17 plates.

Conclusions:
The sample of DDVP tested is a mutagen in two bacterial

systems assaying base~-substitutions, and was strongly positive
in the B. subtilis "rec"-repair assay.




TB Evaluation/Core:

Although tested at only one concentration, in the absence
of mammalian metabolic activation, the test material appears
to be a direct-acting mutagen for bacterial point (base-
substitution) mutations and for at least one repair mechanism,
l.e., may be considered presumptively positive. Overall, how=-
ever, this study is judged INCONCLUSIVE because of the above
deficiencies.

.
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TOXICOLOGY BRANCH: DATA REVIEW

Chemical: DOVP Caswell: 328
‘el y EPA Chem.#: 084001
Study Type: Mutagenicity - DNA repair in
bacteria (E. coli Pol=-A assay)

Citation: Herbert S. Rosenkransz; Preferential Effect of
Dichlorvos (Vapona) on Bacteria Deficient in DNA
Polymerase. Cancer Research 33, 458-459, March,
1973,

Accession No./MRID No.: N/A
sEgnlorgzlltigg Lab.: Published article
Study No./Date: N/A

Iest Material: Vapona (DDVP technical) from Shell, percent ai
not stated,

Procedures:

polymerase deficient derivative !. coli p347s A”) were
oxXposed to paper discs impregnated with 6.5 x 1 M test material
and zones of inhibition measured after 1§ hours incubation. The
antibiotics chloramphenicol, streptomycin, kanamycin and esrythro-
mycin served as “negative® controls, and several DNA-alkylating
agents, (the mutagens MMS, EMS, MNU, inter alia) were run
concurrently as positive controls.

Cultures of Escherichia cali w3110 - (Fﬁl A*) and its

Results:

The diameter (in mm) of inhibition was greater in pol A-
(repair deficient) plates than in pol At (repair-competent
cultures, 26 mm vs 21 mm. Differential toxicities in paired
cultures treated with comparable doses of the alkylators
(1,8., difference between pol A~ and pol A*) ranged from +16
to +31, whereas no differences were found with the antibiotics.

Conclusions:

The data suggest to the author that ". . . DDVP reacts
with che DNA of living cells . . . .*

TB Evaluation:

Although only tested at one concentration by the disc
("spot") method, DDVP may be considered presumptively positive
for this bacterial repair mechanism at the single concentration
tested, but only moderately so in potency (+5 differential

ne 155
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toxicity), compared to the response to the positive controls.

Overall, however, this study is judged IEQONCLUSIVI. since
the assay was not performed also with metabollic activation.
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TOXICOLOGY BRANCH DATA REVIEW
Chemical: DDVP Caswell: 328
EPA Chemical No.: 084001

gstudy Type: Mutagenicity - Chromosome aberrations in insects
(Drosophila)

Citation: A.K. Gupta and J. singh (1974). Dichlorves (DDVP)
induced breaks in the salivary gland chromosomes of

%roaogh;lia Illlﬂ%&llt't. Curr. Sci. (India) 43:661~662
Letter-to-the-Editor~).

Accession No./MRID No.,: N/A |

Sponsor/Testing Lab.s Publisho& article

Study No./Date: N/A

Test Material: Nuvan 100 EC (Ciba), a commercial (Ep) formulation
of dichlorvos, percent ai not stated,

Procedures:

An unstated number of Droscphila melanocgaster females (strain
not specified) were allowed to Tay eggs in v!aIl containing food

mixed with seven concentrations of the test substance (1 to 50 ppm)
and salivary glands prepared for chromosomal analysis from third
instar (fully grown) larvae feeding on these diets.

Results:

The DDVP-supplemented feed was toxic above levels of 10 ppm,
since no eggs were laid in these vials, and only 45 percent
survival recorded in 1 ppm-supplemented vials., At this (lowest)
concentration, the author reported (Table 1) 10 percent of cells
(11 of 108 sampled) with chromosomal aberrations, compared to 0
(of 107 cells) in controls. Inversions were stated to be the
most freguently observed aberration (especially for the larger
x= and third chromosomes); a single deletion was found in the
left arm of chromosome II.

Conclusions:

DDVP was considered "mutagenic" in Droscphila by the author.
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T8 Evaluation:

Because only about 100 cells at one treatment level in a
single experiment with a formulated (end-use) product werse
reported, the study is considered Inconclusive {presumptively
positive, but inadequate) for chrowosome Jamage in this species.
Since dichlorvos represents only _? percent of the commercial
(insecticidal) product, other substances in this formulation
(NUVAN 100 EC) may have been responsible for the chromosomal
damage reported in this brief report.




TOXICOLOGY BRANCH DATA REVIEW

hemical: 0ODVP Caswvell: 1328
Cheaical EPA Chemical No.: 084001

Study Type: uutaqonicify = Gene Mutation in insects (Drosophila
SLRL assay

Citation: Pieter G.N. Kramers and Ada G.A.C. Knaap: Absence of
a Mutagenic Effect after Peeding Dichlorvos to

Larvae of Drosophila melanogaster. Mutation Research,
57 (1978) IU!-IES

Accession No./MRID No.: N/A
Sponsor/Testing Lab.: Published article
g;gg! Ho,ZDltgl N/A

Test Material:s Ruvan 100BC (a commercial DDVP product of CIBA
«); percent ail not stated.

Procedures:

Newly hatched larvae of Drosophila melanogaster (Oregon-K
wild-type stock) were allowed to feed on nm um containing 0.09,
0.048 and 0.009 ppm until nupation. Enclosed males were indivi-
dually mated to thres Muller-5 virgin females, and sex-linked
recessive lethals (SLRL) scored in the P, generation according
to standard (referenced) procedures. Three axperiments were
performed.

Results:

At 0.09 ppm, the proportion of larvae completing development
to adults was ", . . very low" (9 of 50/vial seeded), whereas
survival improved at lower dietary concentrations (54 at mid-
dose, 91 at low-dose) with only *". . ., a slight delay in develop-~
ment time." Percent SLRL's induced by the three treatment levels
(sumarized in a single table) were 0.15 (of 2905 chromosomes
tested at 0.009 ppm), 0.27 (of 1853 at 0.048 ppm) and 0 (of 469
at 0.09 ppm), frequencies which the authors declared are not
significantly different from ". . . a control series of egual
size" at the 5 percent level (based on tables published by
Kastenbaum and Bowman, Mutation Res. 9:527=549, 1970).

Conclusions:

Thus, these authors state that their results do not support
the positive "mutaqenic™ results of Gupta and Singh (Current
Sci. 43:661-662, 1974), wvho renorted 10 percent aberrations in
salivary gland chromosomes of third-instar Drosophila larvae fed
the same high dose of the same test substance (0.09 ppm Nuvan
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100EC) used in this study. On the other hand, the (weakly!
positive induction of SLRL's previously reported for dichlorvos

treatment of Drosophila larvae exposed for 30 generations (Hanna
and Dyer, Mutatlon Res. 281405-420, 197%) indicate to the authors

the possibility that *. ., , the mutagenicity of dichlorvos . . .
can be donenntrntod in Drosophila, under special conditions of
treatment,

T8 Evaluation:

The negative result for SLRL reported in this study is
supportable by the procedures and data presented in this article.
However, the study is UNACCEPTABLE for regqulatory purposes because:
(1) the technical was not tested, and (2) no data are presented
on controls (background, solvent, or positive).




TOXICOLOGY BRANCH: DATA RECORD

Chemical: DODVP Caswell: 328
———— EPA Chem.d: 004001

Study Type: Mutagenicity - Gene mutation in
bacteria (E. coli streptomycin-resistance)

Citation: D. Wild: Chemical Induction of Streptomycin-

T Resistant Mutations in EBscherichia coli. Dose and
Mutagenic Effects of Dichlorvos and Methylmethane-
sulfonate. Mutation Res. 19 (1973) 33-4l.

Accession No./MRID No.: N/A
Sponsor/Testing Lab.: Published article
Study No.[natcs N/A

Test Material: Technical DDVP, 95% ai (from Shell).
Procedures!

Cultures of Escherichia coli B were exposed to five
concentrations of test material ranging from § to 25mM (for an
unstated period of time), and samples withdrawn for determination
of mutants'1l, 2, 3, 4, 6 and 10 hours following treatment. MMS
served as positive control.

Results:

Except for the highest dose, cell survival exceeded 60 percent.

With all doses, the author reported increases in streptomycin
resistance over controls significantly gitf.rent (p < 0.01) from
control values of 2 to 5 mutants per 107 cells, beginning € hours
following exposure at the lowest dose, through 2 hours at the
highest dose (i.e., both dose- and time-dependent); at the

highest dose (75 mM), the mutant frequency 4 hours after exposure
was 30X the mean control value (Table III of the article).

Conclusions:

The frequency of streptomycin-resistant mutants in E. coli B
cells exposed to DDVP increases both with increasing concentra-~
tion and exposure time. This positive mutagenicity is ascribed
by the author to DDVP's alkylating activity, *. . . expected
on the basis of its chemical structure . . ." and experimentally
reported by other investigators (Chandler, Lafroth) in ", . .
model reactions with 4-(4-nitrobenzyl) pyridine and with DNA in
vitro."”




T8 Evaluatlon:

The Juantitative determination of induced streptomycin-
resiscant mutations in E. coli B cells was adequately established
in this study. However, it does not qualify as a comprehensive
assay of DDVP potential to induce such changes because no
metabolic activation was employed. INCONCLUSIVE.
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TOXICOLOGY BRANCH DATA REVIEW

Chemical: DDVP Caswell: 2328
EPA Chemical No.: 0184001

Study Type: Mutagenicity - Gene mutation in bacteria (E. coli
reversions)

Citation: B.,A. Bridges: On the Detection of Volatile Liauid
Mutagens with Bacteria:; Experiments with Dichlorvos
and Epichlorhydrin, Mutation Research, 54 (1978)
367=371.

Accession No./MRID No.: N/A
Sponsor/Testing Lab.: Published article
Study No./Date: N/A

Test Material: Dichlorvos (technical), percent ai not stated
Procedures:

Cultures of Escherichia coli WP2 (tr ), its uvrA derivative
(repair-deficient for ultraviolet radiation DNA damage), and
a plasmid {(pKM=-101)-containing WPZ strain (CM88l) were exposed
to DDVP by plate, fluctuation and/or agar incorporation methods
at concentrations ranging from 0.1 ug/mL (agar) to 2000 yg/mL
(medium), and revertent colonies counted after periods of
incubation ranging from 7 hours to 3 days.

Results:

Under the conditions enhancing the sensitivity for the
E. coli WP2 test system to detect weak mutagens (continuous
exposure rather than "treat and plate®; sealed containers to
nrevent evaporation of volatile chemicals; straine containing
the plasmid pKM 101: inter alia), reversion by base-substitu-
tion was induced by DDVP at concentrations as low as 5 ug/mL
in agar (vs. 2000 yug/mL for the standard “treat and plate"
methed).

Conclusions:

DDVP is mutagenic in E. ¢coli WP2 under the conditions
described in this article.

TB Evaluationi

As reported, this study has demonstrated the mutagenicity
o>f DDVP in a bacterial system under conditions which enhance the
detectability of weak mutagens, However, since the assay was
not performed also with mammalian metabolic activation, the study

is judged INCONCLUSIVE as a comprehensive test of mutagenicity... 163









